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(57)Abstract: 

PROBLEM TO BE SOLVED: To make tactile sense 
presenting mechanism compact and simple. 
SOLUTION: In the tactile sense presenting mechanism 1, a 
tactile sense presenting member 1a is attached to the 
covering member 1c fitted to the finger in a rotatable state 
and, also, a driving means 1b for driving the tactile sense 
presenting member 1a is provided. The tactile sense 
presenting mechanism 1 is constituted so as to present a 
tactile sense to the finger by pressurizing the flat surface of ^ 
the finger with the tactile sense presenting member 1a. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A tactile-sense presentation mechanism showing a finger a tactile sense by having the 
following, rotating a tactile-sense presentation member by a driving means, and pressing a palm 
surface of a finger by the tactile-sense presentation member concerned. 
A tactile-sense presentation member attached in the rotatable state to a coating member with 
which a finger is equipped. 

A driving means for driving a tactile-sense presentation member. 

[Claim 2] A tactile-sense presentation mechanism providing a heater element or endothermic 
elements in a tactile-sense presentation member in a tactile-sense presentation mechanism 
indicated to claim 1 . 

[Claim 3] A tactile-sense presentation mechanism constituting so that a strip member conveyed 
by covering a drive roller and a follower roller which were formed in a tactile-sense presentation 
member in a tactile-sense presentation mechanism indicated to claim 1, stretching a strip member 
of endless form, and rotating a drive roller by a driving means may contact a finger. 
[Claim 4] A tactile-sense presentation mechanism forming an exothermic mechanism in which 
frictional heat is generated by contacting a contact part formed with material with a high 
coefficient of friction to a strip member conveyed in a tactile-sense presentation mechanism 
indicated to claim 3. 

[Claim 5]Two or more pairs of wire members over which a coating member which makes a pair 
among coating members which constitute two or more appliances used equipping a candidate 
and this appliance was continued and built, In a power tactile-sense presentation system which 
shows a candidate a power tactile sense by having a driving means which drives this wire 
member, and transmitting power of a driving means to an appliance via a wire member, A 
tactile-sense presentation member attached in the rotatable state to a coating member with which 
a tip part of a finger is equipped, A power tactile-sense presentation system showing a finger a 
tactile sense by establishing a driving means for driving a tactile-sense presentation member, 
rotating a tactile-sense presentation member by a driving means, and pressing a palm surface of a 
finger by the tactile-sense presentation member concerned. 

[Claim 6] A power tactile-sense presentation system providing a heater element or endothermic 
elements in a tactile-sense presentation member in a power tactile-sense presentation system 
indicated to claim 5. 

[Claim 7]In a power tactile-sense presentation system indicated to claim 5, cover a drive roller 
and a follower roller which were formed in a tactile-sense presentation member, and a strip 
member of endless form is stretched, A power tactile-sense presentation system constituting so 
that a strip member conveyed by rotating a drive roller by a driving means may contact a finger. 
[Claim 8] A power tactile-sense presentation system forming an exothermic mechanism in which 
frictional heat is generated by contacting a contact part formed with material with a high 
coefficient of friction to a strip member conveyed in a power tactile-sense presentation system 



indicated to claim 7. 

[Claim 9] A power tactile-sense presentation system which is provided with the following and 
characterized by a driving means's resisting energizing force by the above-mentioned elastic 
member, and pulling two or more pairs of wire members at the time of crookedness of fingers, or 
expansion and which was indicated to claim 5. 

Two or more coating members with which the back of a hand or a finger is equipped. 
An elastic member for energizing power in the direction of a coiled position of fingers, or an 
extension position, while connecting the adjacent members of the above-mentioned coating 
members. 

Two or more pairs of wire members attached to the above-mentioned coating member, 
respectively. 

[Claim 10]In a tactile-sense presentation mechanism indicated to claim 1, while attaching a 
magnetic body or a permanent magnet to a tactile-sense presentation member, an electromagnet 
corresponding to this is attached to a coating member of a finger, Or a tactile-sense presentation 
mechanism constituting a driving means of a tactile-sense presentation member by attaching a 
magnetic body or a permanent magnet corresponding to this to a coating member of a finger 
while attaching an electromagnet to a tactile-sense presentation member. 
[Claim ll]In a power tactile-sense presentation system indicated to claim 5, while attaching a 
magnetic body or a permanent magnet to a tactile-sense presentation member, an electromagnet 
corresponding to this is attached to a coating member of a finger, Or a power tactile-sense 
presentation system constituting a driving means of a tactile-sense presentation member by 
attaching a magnetic body or a permanent magnet corresponding to this to a coating member of a 
finger while attaching an electromagnet to a tactile-sense presentation member. 
[Claim 12] A tactile-sense presentation mechanism constituting a driving means of a tactile-sense 
presentation member in a tactile-sense presentation mechanism indicated to claim 1 by attaching 
a gear drive and a motor section corresponding to this to a coating member of a finger while 
attaching formation for a gear part to a tactile-sense presentation member. 
[Claim 13]A power tactile-sense presentation system constituting a driving means of a tactile- 
sense presentation member in a power tactile-sense presentation system indicated to claim 5 by 
attaching a gear drive and a motor section corresponding to this to a coating member of a finger 
while attaching formation for a gear part to a tactile-sense presentation member. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the power tactile-sense presentation system of 
the type which drives an appliance by the mechanism and wire member for the tactile-sense 
presentation to a finger. 
[0002] 

[Description of the Prior Art]In fields, such as virtual reality (virtual reality) and remote reality 



(tele reality). It is used by the power tactile-sense presentation system for showing a candidate a 
sense of force and a tactile sense in addition to vision information or auditory information, and to 
this kind of device. For example, in the case of the mechanism using a shaft arm, a finger and a 
hand are installed and fixed to two or more shaft arms, The thing which has recognized the 
motion of each part of a human body, or enabled it to give a candidate a sense of force by 
detecting displacement of the shaft arm concerned with position transducers (potentiometer etc.) 
using the reaction force from a shaft arm is known. In the data glove for sense-of-force 
presentation, the skeletal structure (called an "external skeleton" in the meaning of being 
attached to a human body from the exterior as a member different from the endoskeleton of a 
human body.) driven by actuator, a small air cylinder, etc. is attached to a finger, a hand, etc., 
The device with which the sense of force was acquired is known by the reaction force from an 
external skeleton. 
[0003] 

[Problem(s) to be Solved by the Invention]However, since the mechanism part for the tactile- 
sense presentation to a finger was not able to be compactly created if it was in the conventional 
device, there are problems, such as the weight of a device becoming heavy or being accompanied 
by complication of a mechanism. 

[0004]That is, the weight increasing of a tactile-sense presentation mechanism causes slowdown 
of a candidate's finger motions, and complication of a mechanism becomes the cause of bringing 
about an increase and high cost of part mark. 

[0005]Then, this invention makes a technical problem miniaturization of a tactile-sense 

presentation mechanism, and simplification. 

[0006] 

[Means for Solving the Problem]A tactile-sense presentation member attached in the rotatable 
state to a coating member with which a finger is equipped in order that this invention may solve 
the above-mentioned technical problem, It has a driving means for driving a tactile-sense 
presentation member, and it constitutes so that a tactile sense may be shown to a finger by 
rotating a tactile-sense presentation member by a driving means, and pressing a palm surface of a 
finger by the tactile-sense presentation member concerned. 

[0007]Therefore, according to this invention, only by providing a tactile-sense presentation 
member to a coating member, and rotating this, since a tactile sense can be shown to a palm 
surface of a finger at a finger, a mechanism becomes easy and a tactile-sense presentation 
mechanism can be created compactly. 
[0008] 

[Embodiment of the Inventionl Drawing 1 shows the basic constitution of the tactile-sense 
presentation mechanism concerning this invention, the tactile-sense presentation mechanism 1 
has the tactile-sense presentation member la and the driving means lb for driving this, and a 
tactile sense (click feeling) can be shown to a finger by pressing the palm surface of a finger by 
the tactile-sense presentation member la. 

[0009]The tactile-sense presentation member la is attached in the rotatable state to the coating 
member lc with which a finger is equipped so that it may illustrate. That is, the back of the 
fingertip is provided in the tactile-sense presentation member la via 1 d of rotating shafts at the 
tip of the wrap coating member lc, and the tactile-sense presentation member la has 
composition driven to the surroundings which are Id of rotating shafts by the driving means lb. 
Therefore, as the arrow R shows to the figure, as the tactile-sense presentation member la turns 
to the palm surface side of a fingertip, it is contacted by the fingertip portion, and the thrust at 



that time (strength concerning a tactile sense) or the existence of contact is prescribed by the 
driving means lb. The method of using the wire member by which the tip part was fixed to the 
tactile-sense presentation member la through the back of a coating member about this driving 
means lb, and its drive mechanism, Various kinds of gestalten, such as a method using the 
electromagnetic plunger containing power transmission devices, such as a motor, reduction 
gears, etc. which were attached to the coating member 1c, the magnet (or magnetic body) 
attached to the coating member and the tactile-sense presentation member, respectively, and an 
electromagnet, are mentioned. In order to detect the degree of the thrust added to a finger by the 
tactile-sense presentation member la, various kinds of methods, such as arranging a pressure 
sensor, are mentioned to a contact place with a finger among the sensor which detects the 
position and state of a tactile-sense presentation member, or a tactile-sense presentation member. 
[0010]In order to show a fingertip a thermal sense, while it is preferred to provide a heater 
element or endothermic elements to the tactile-sense presentation member la, for example, it 
arranges generation of heat / heat sink le using a Peltier device etc. at a contact place with a 
finger among the tactile-sense presentation members la, What is necessary is to form the sensor 
for temperature detection which detects the temperature in the place, and just to perform 
feedback control about generation of heat / heat sink le so that the detection value obtained by 
the sensor concerned may turn into a command value. 

rOOlll Drawing 2 shows the basic constitution of the tactile-sense presentation mechanism 2 for 
showing a fingertip the feel of a raw material. 

[0012]Drive roller 2b and the follower roller 2c are attached to the tactile-sense presentation 
member 2a, these roller members are covered and 2 d of strip members of endless form are 
stretched. And it is conveyed while 2 d of strip members draw an endless track by rotating drive 
roller 2b by the driving means 2e, and 2 d of strip members [ a part of ] have the composition of 
contacting a finger. 

[0013]That is, drive roller 2b is provided in the place near 1 d of the rotating shaft among the 
tactile-sense presentation members 2a, The follower roller 2c is formed in the end of the one 
distant from Id of rotating shafts (reverse may be sufficient as the physical relationship of a drive 
roller and a follower roller.), both rollers are covered and 2 d of strip members (for example, 
cloth formed with silk, hemp, cotton, woolen yarn, a chemical fiber, etc.) are laid [ firmly ]. 
Therefore, 2 d of strip members have become in the direction (or the opposite direction) shown 
in the figure at the arrow K by rotation of drive roller 2b with the composition by which a 
conveyance drive is carried out. It is preferred to attach a detection means (sensor) to drive roller 
2b or rotation detection of the follower roller 2c, and to supervise in that case, so that the feed 
rate of 2 d of strip members may not become quick too much (that is, keep the excessive 
frictional heat of a strip member and a finger from occurring). 

[00 14] About the thermal sense presentation in this case, it is good to form the exothermic 
mechanism in which frictional heat is generated by contacting the contact part 2f formed with 
material with a high coefficient of friction to 2 d of strip members conveyed with drive roller 2b. 
Namely, the member for frictional heat generations for generating frictional heat by contacting 
the strip member concerned at the time of the drive of 2 d of strip members (formed with 
material with a high coefficient of friction of a rubber material etc.) is used for the contact part 
2f, For example, it attaches to 1 d of rotating shafts of the tactile-sense presentation member 2a, 
and this is contacted near drive roller 2b among 2 d of strip members. Since frictional heat will 
always occur when always in contact with the member for frictional heat generations to 2 d of 
strip members while drive roller 2b is rotating, When presentation of heat is unnecessary, it is 



preferred to form the mechanism for canceling the contact to the strip member of the member for 
frictional heat generations (this mechanism can be used, also when adjusting the contact state of 
the member for frictional heat generations, and a strip member and controlling calorific value.). 
[0015]That the feel of a raw material can be shown to a finger by changing into the state where 
carried out the deer, rotated the tactile-sense presentation member 2a in the above-mentioned 
composition, and 2 d of strip members were contacted to the palm surface of the finger, of 
course, By rotating drive roller 2b in this state, and performing the transfer control of 2 d of strip 
members, the tactile sense accompanied by movement of an object can be shown to a fingertip. 
A thermal sense can be shown by the frictional heat generated when contacting the contact part 
2f (member for frictional heat generations) to 2 d of strip members being transmitted to a 
fingertip from a strip member. 

[0016]Next, a wire drive type power tactile-sense presentation system is explained. 
[0017]Two or more pairs of wire members over which the coating member which makes a pair 
among the coating members which constitute two or more appliances used equipping a candidate 
and an appliance from this device was continued and built, It has the driving means which drives 
this wire member, and a power tactile sense can be shown to a candidate by transmitting the 
power of a driving means to an appliance via a wire member. 

[001 8] And the above-mentioned tactile-sense presentation mechanism 1 and 2 are attached about 
that with which fingers are equipped among appliances. 

[0019]By carrying out coordination operation of at least two muscles to the joint of 1 flexibility 
about the muscle of a human body shows roughly muscle arrangement [ in / it is well known to 
perform crookedness and expansion, for example, / a finger part ] to drawing 3 (the "O" seal 
shows the joint.). 

[0020]The musculus extensor digitorum is arranged at the back of a finger, and the musculus 
flexor digitorum profundus and the musculus flexor digitorum superficialis are arranged at the 
palm surface side. 

[0021]In order to perform the flection action and expansion operation of a joint using a wire 
member instead of a muscle, What is necessary is just to perform control which loosens the wire 
of another side, when the wire (or wire group) equivalent to a flexor muscle and the wire (or wire 
group) equivalent to extensor are prepared and one wire of them is strained. 
[0022] However, since composition is complicated and many driving sources are needed when a 
wire group and its drive system are prepared for every flexor muscle and extensor in joint 
structure with much flexibility like fingers, it is not desirable for the small size and the weight 
saving of equipment. 

[0023]Then, it is preferred to attain reduction of an actuator or power output sections and space- 
saving-izing, and a weight saving by attaching various kinds of elastic members (the spiral 
spring mentioned later, a coil spring, etc.) to the place corresponding to such a joint. Namely, 
about the appliance with which the back of a hand or a finger is equipped. While constituting this 
from two or more coating members and attaching two or more a pair of wire members to a 
coating member, respectively, the adjacent members of the coating members are connected by an 
elastic member, and if the composition which energizes power in the direction of the coiled 
position of fingers or an extension position is adopted, the number of wire members can be 
reduced. 

[0024]The dimorphism voice shown below is mentioned in that case. 

[0025](I) It is based on the extension position of a joint in the direction which serves as an 

extension position from this state by wire drive on the basis of the coiled position of a joint as an 



initial state of a spring member as an initial state of the gestalt (II) spring member to which the 

state of an appliance is changed, The gestalt which changes the state of an appliance in the 

direction which serves as a coiled position from this state by wire drive. 

[0026]That is, in gestalt (I), since the energizing force to the direction which always serves as a 

coiled position by a spring member is always acting, after driving the wire at the time of wearing 

of an appliance and changing an appliance into the state of an extension position, a candidate is 

equipped. 

[0027]In gestalt (II), since the energizing force to the direction which always serves as an 
extension position by a spring member is always acting, wearing of the appliance to the part and 
candidate who do not need to drive a wire at the time of wearing of an appliance becomes easy, 
but. The mechanism for changing the state of an appliance to the state of a coiled position and 
control become difficult compared with gestalt (I). 

r00281 Drawing 4 about two or more appliances which show the basic constitution of the power 
tactile-sense presentation system 3, and are used equipping a candidate. The coating members 3a 
and 3a which make a pair among the coating members which constitute an appliance, for 
example, a wrist supporter and an elbow part supporter, are covered, and it is built over two or 
more pairs of wire members 3b and 3b. 

[0029] And about the driving means which drives these wire members. It has composition which 
has the drive mechanisms 4 and 4 for driving each wire member, respectively, and the wire 
actuator 5 which performs the servo control and control of a clutch mechanism mentioned later, 
and drive controlling of the wire members 3b and 3b is performed in response to the control 
signal from the central control section 6. 

[0030]The tactile-sense presentation mechanisms 4f and 4f and ... are attached to supporter 3af 
of finger portions, 3af, and ... for every finger among the supporters (the details are mentioned 
later.) with which a hand part is equipped, and drive controlling is performed in response to the 
control signal from the central control section 6. 

[0031]The central control section 6 receives the instructions from the power tactile-sense 
presentation processing part 7, and interprets the contents, It is under [ case / where generate the 
signal for controlling each wire member 3b and each tactile-sense presentation mechanism 4f 
according to this, and the target operation recognition is performed and /, or sense-of-force 
presentation control ] setting, In order to detect the wire length detection means for detecting the 
length of each wire member, and the tension of each wire member, required information is 
acquired by a wire tension detection means (these are provided in the drive mechanism 4.). And 
in tactile-sense presentation control, it has managed so that the revolving speed of the drive roller 
for conveying the presentation pressure and the strip member by the above-mentioned tactile- 
sense presentation member may always be in tolerance level and may be controlled. 
[0032]The power tactile-sense presentation processing part 7 is a portion which determines an 
instruction content about the power tactile sense given to an object, for example, in the case of a 
game machine machine, According to the tale developed in the virtual space by which vision 
presentation is carried out making full use of computer graphics, the presentation signal 
(indication signal) of a power tactile sense is read from a predetermined recording medium, and 
the timing of presentation is controlled. In using as medical-application. apparatus, it performs 
control for it being [ being hand control or ] semiautomatic, choosing the instruction content of 
the power tactile sense given to a candidate at the time of a therapy or diagnosis, and determining 
it. 

[0033] Although this power tactile-sense presentation processing part 7 and central control 



section 6 are constituted using the calculating means of a computer etc., when realizing the wire 
actuator 5 by a software servo, those part or all can be left to the programmed control on a 
computer, for example. 

[0034]By a diagram, an elbow part supporter is shown as the 1st coating member with which it is 
equipped near the elbow part of a forearm, and the wrist supporter is shown as the 2nd coating 
member with which the projection portion of the ulna of a wrist and a radius is equipped, and 
both these members are covered and it is built over the wire members 3b and 3b of the couple. 
And the sense of force concerning the inward rotation of a forearm or supination operation can 
be shown by pulling one wire member and loosening the wire member of another side with the 
control signal sent out to the wire actuator 5 from the central control section 6. The state of 
inward rotation and the supination can be grasped by detecting wire length, where fixed tension 
is applied to each wire member. 

[0035]By equipping the back of a hand or a finger with two or more coating members, and 
connecting the adjacent members of these coating members by an elastic member about the drive 
of fingers, as described above, When energizing power in the direction of the coiled position of 
fingers, or an extension position, driving two or more pairs of wire members attached to the 
coating member, respectively and performing crookedness or expansion of fingers, it controls to 
resist the energizing force by an elastic member and to pull two or more pairs of wire members 
using a driving means. A concrete structure using a spiral spring, a coil spring, etc. as an elastic 
member is explained in full detail later. 

[0036]Since there is a possibility that a problem may occur when power with an object 
impossible for works when it faces connecting the end of a wire member to drive mechanism and 
both combination is strengthened too much, When the end of a wire member is combined with a 
driving means via an electromagnetic clutch mechanism and the tension of a wire exceeds a 
threshold, it is desirable to take safety measures so that combination with a wire member and a 
driving means may be canceled. For example, the permanent magnet or magnetic body fixed to 
the wire member, and the electromagnet provided in the connecting part with a wire member 
among driving means can constitute an electromagnetic clutch mechanism so that it may mention 
later. 
[0037] 

fExamplel Drawing 5 thru/or drawing 69 show the example which applied this invention to the 
device which performs power tactile-sense presentation with presentation of an image or speech 
information. 

[0038]The world of "virtual reality" and another of the world which will be the requisite for 
power tactile-sense presentation are the worlds of "virtual illusion" those with two, and its one. 
f00391 Drawing 5 is a key map for comparing and explaining both point of difference, and it 
becomes the purpose to make it appear that it is also by the same feeling about the effect that the 
phenomenon which people are experiencing actually is virtually copied by making full use of an 
image or presentation of a sound and a power tactile sense, etc., and people receive it by the 
phenomenon concerned in the world of "virtual reality." For example, when the situation "people 
take a book in their hand and begin to read in the real world" is considered so that it may 
illustrate, people can take in textures when the weightiness of a book besides the vision 
information from a book and a book are touched. In order to make environment equivalent to this 
situation appear in the world of virtual reality. For example, in order to supply a candidate by 
making this VB of imagination without substance into video information, while providing vision 
information by getting a candidate to carry the visual display units VD (head mount display etc.), 



The information on the tactile sense received from the sense of force caused by the gravity 
applied to a book using a power tactile-sense presentation system, the cover of a book, or space 
is provided. That is, virtual experience in this world is a thing of the character which can always 
be compared with experience in the real world, or can be contrasted. 

[0040]On the other hand, in the world of virtual illusion, the phenomenon which cannot actually 
be experienced by people in the real world is shown as unexperienced feeling by making full use 
of an image, or a sound, power tactile-sense presentation, etc., etc. For example, if operation 
"people take a book in their hand and begin to read in a virtual world" is performed so that it may 
illustrate, The unreal situation "the snowman which the book broke and came out out of it and 
which came speaks to people in the contents of the book" can be made to be able to appear 
virtually and visually, or the sense of force of the arm received from the weight of a snowman 
using a power tactile-sense presentation system, tactile information, such as a feel, and 
temperature information can be provided. That is, experience in this world cannot take place in 
the real world, and is not compared with experience of the real world. 
[0041]In presentation of a power tactile sense, after fully taking such the two worlds into 
consideration, it is necessary to perform the composition and its control of a power tactile-sense 
presentation system. 

r00421 Drawing 6 shows the example of hardware constitutions of the whole device, and 
possesses the appliances 8 used equipping a candidate, the central controlling part 9 which 
manages the control, and the input/output interface part 10 which intervenes among these and 
relays transfer of detection information or a print-out. 

[0043]First, what is shown below is contained in the appliances 8, for example. 

[0044] (i) A visual indication and speech output units with which a head is equipped (head mount 

display etc.) 

(ii) The appliance with which the power tactile-sense presentation with which both hands are 
equipped, and the appliance (iii) thorax and the waist for motion captures are equipped. 
[0045] Although the presentation of a tactile sense or a sense of force to a hand on either side, a 
forearm, and the upper arm and the appliance for operation recognition are used in this example, 
a leg etc. may be equipped with an appliance for exclusive use, and, of course, presentation of a 
power tactile sense and operation recognition of a pair of element may be performed. If 
composition controllable according to each about each appliance is adopted rather than it forms 
the whole appliance in one and controlling this in generalization, the advantage shown below 
will be acquired, for example. 

[0046]- An appliance can be changed according to needs or addition of an appliance can cope 
with it flexibly to reduction and wiring change of easy - wiring. 

[0047]The visual indication and the speech output unit 11 of the above-mentioned (i) project on 
a candidate's view the video information sent through the input/output interface part 10 from the 
central controlling part 9. 

The voice output means (headphone, a speaker, etc.) which output the speech information 
(music, voice, etc.) sent through the input/output interface part 10 from the central controlling 
part 9 are built in. 

The information on an image and a sound can be intratemporally delivered to a device by this. A 
magnetic sensor or a POHIMASU sensor (polhe-mus sensor) is attached to this device, The 
detection information about the position and postures of a head of a candidate (inclination etc.) 
can be acquired now, and this detection information is sent out to the central controlling part 9 
through the input/output interface part 10. 



[0048]The appliance which is the above-mentioned (ii) has a function for the presentation of a 
power tactile sense to a hand or an arm, and such operation recognition, and has adopted the 
method which uses a wire. Since it goes across the information exchanged between this 
appliance and the input/output interface part 10 variably, it explains in full detail after 
mechanism explanation of an appliance. 

[0049]The appliance of the above-mentioned (iii) is an appliance to a thoracic vertebra, lumbar 
vertebrae, etc., and the gyro sensor is attached to this. That is, a gyro sensor acquires the 
detection information about the position and postures of the appliance concerned (inclination 
etc.), and this detection information is sent out to the central controlling part 9 through the 
input/output interface part 10. 

[0050]Thus, although the appliances 8 are constituted by two or more portions, below, it explains 
the appliance of (ii). 

rOOSH Drawing 7 thru/or drawing 9 are shown roughly, and the example of composition of an 
appliance the appliance 12, The appliance portion 12H (henceforth a "hand part supporter") with 
which a hand and a wrist are equipped, The appliance portion 12A (henceforth a "front arm part 
supporter") with which the portion of elbow slippage of a forearm is equipped, It consists of the 
appliance portion 12B (henceforth "the supporter for elbow part combination") needed for 
combination by an elbow part, and the appliance portion 12U (henceforth an "upper arm part 
supporter") with which an upper arm part is equipped. 

[0052]In wearing of these supporters, as shown in drawing 7 , in the state where extended the 
hand horizontally and the palm was turned upward, the back side of a hand that is, equips with 
the hand part supporter 12H from the bottom, and it equips from the forearm bottom similarly 
about the front arm part supporter 12A, for example. And about the supporter 12B for elbow part 
combination, and the upper arm part supporter 12U, an elbow part and an upper arm part are 
equipped from the upper part. The supporter 12B for elbow part combination is combined with 
the front arm part supporter 12A (see the two-dot chain line of a figure.). The upper arm part 
supporter 12U has the shape which can be used being able to twist around the upper arm. For 
example, after it is combined by connecting part 12Uc and 12Uc (only one of these is shown in a 
figure.) and one pair of ring shaped part 12Ur and 12Ur twist a strip member around the upper 
arm about each ring shaped part, Ring shaped part 12Ur became annular by combining the ends 
(it is a portion corresponding to a triceps muscle of the arm, and the rate position is shown in a 
figure with the circle of a dashed line.) using a surface state fastener etc., and it will be wound 
around the upper arm. 

[0053]When the ease of wearing is taken into consideration, it is preferred to enable it to equip 
with each supporter from the same direction to a hand or an arm. For example, while changing 
into the state where it combined with the front arm part supporter 12A (both supporters are 
combined by a button stop.) and enabling it to equip with the supporter 12B for elbow part 
combination from the elbow part bottom as shown in drawing 8 , After twisting around the upper 
arm the strip member which constitutes each ring shaped part 12Ur, the ends (it is a portion 
corresponding to the musculus biceps brachii, and the rate position is shown in a figure with the 
circle of a dashed line.) are combined with a surface state fastener etc., and it enables it to wind 
around the upper arm about the upper arm part supporter 12U. Since it changes into the state 
where assembled all the supporters beforehand and it was made to join together by this, a hand 
and an arm can be easily equipped with this from the same direction (direction which goes to the 
upper part from the lower part of a figure), moreover — the state where the supporter 12B for 
elbow part combination was combined with the front arm part supporter 12A — the shape of the 



supporter 12B for elbow part combination, since it becomes difficult to equip by how, It is then 
good to form the slit prolonged in the direction of a load arm in the center section of the 
supporter 12B for elbow part combination, a break, etc. 

r00541 Drawing 9 shows the state where wearing to the upper extremity of all the supporters was 
completed. 

[0055]Next, order is explained later on about the composition of each supporter. 
r00561 Drawing 10 thru/or drawing 12 are the figures for explaining the example of composition 
of the hand part supporter for left hands. 

r00571 Drawing 10 shows the perspective view of the hand part supporter 12H, drawing 1 1 shows 
a top view, drawing 12 shows the side view roughly, respectively, and the two-dot chain line 
shows the portion which is equivalent to human being's hand and arm in these figures. 
[0058]The hand part supporter 12H is considered as the composition which has a portion shown 
below. 

[0059]- Supporter 12HA with which it is equipped from the back side to the 1st thru/or the fifth 
finger, respectively (henceforth a "finger supporter") 

- The supporter 12HB (henceforth a "shell side supporter") with which the back of a hand is 
equipped 

- Supporter 12HC for twisting around a wrist (henceforth a "wrist supporter") 

- Supporter 12HD provided in the shape of a fillet since the actuator (this composition is later 
mentioned although the graphic display is omitted in drawing 10 .) of a wire was carried 
(henceforth a "driving base supporter"). 

[0060] Although sprint material (thermoplastics) etc. are mentioned about the material used for 
these supporters, for example, a material thin as possible and light is preferred. 
[0061]Fundamentally, each finger supporter 12HA imitates the shape of a medical-application 
finger cot, and is formed. 

It has the composition which connected the covering section corresponding to the bone of each 
finger on the side of the finger using the spring member so that the dorsal surface of digit of an 
extension position can be covered on the whole. 

That is, about the 2nd thru/or the fifth finger, covering section 12HA1 corresponding to each of 
the proximal phalanx of each finger, the middle phalanx, and the distal phalanx, 12HA2, and 
12HA3 are provided according to each, respectively, About the thumb, covering section 12HA1 
respectively corresponding to a distal phalanx and a proximal phalanx and 12HA2 are provided 
according to each. And these covering sections are fixed to a finger using a surface state fastener 
etc. 

[0062]The member shown with a multiplex circle in drawing 10 thru/or drawing 12 expresses the 
spiral spring for connecting an adjacent covering section in the side of a finger. If the structure 
which attached various kinds of spring members to the place corresponding to a joint in the 
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finger with much flexibility is adopted, it is effective for attaining reduction of power output 
sections, space-saving-izing, and a weight saving. That is, since the instantaneous center 
(position which takes the lead in a momentary axis) is changed not by simple axial movement 
but by combination of curved surfaces, the joint of a human body needs to use the suitable spring 
for the position corresponding to a joint, in order to remove this influence. 
[0063]The two ends 13b which drawing 13 shows the example of shape of the spiral spring 13, 
increase a radius gradually as it goes outside with the vortical central part 13a as the starting 
point, and are eventually projected and prolonged in an opposite hand mutually, 13b is formed 
and both covering sections will be built over a spiral spring by these ends being fixed to the 



covering section which an end adjoins, respectively. SWPB (stick of piano wire) etc. are 
mentioned as construction material of this spiral spring. 

[0064]The spiral spring 13 is arranged at the position of the both side surfaces of the finger 
corresponding to the joint of each finger. 

For example, it becomes the composition that the spiral spring has been arranged, respectively on 
the finger side corresponding to a DIP joint (distal interphalangeal joints) or a PIP joint 
(proximal interphalangeal joints) in the case of a second digit thru/or the fifth finger. 

[0065]The structure made into two reams as a spiral spring was expanded and shown in the great 
circle of drawing 14 , Restriction of the bend angle which a spiral spring can be arranged to each 
triangular vertex position, respectively, can be connected with it, the structure of three reams, 
etc. can be used, a spring fully comes to bend along with the longitudinal direction of a finger by 
these even if the diameter of a volume of each spiral spring is small, and originates in contact of 
wire rods can be eased. In the example shown in a figure, between covering section 12HA1 
attached from the back to the trifles of a finger, and covering section 12HA2 which were 
attached from the back to the midpiece, It is built over the spiral springs 13 and 13 of the dual 
structure in the side of a finger, and is built over the spiral springs 13,13, and 13 of trias in the 
side of a finger between this covering section 12HA2 and covering section 12HA3 which were 
attached to basipod. 

[0066] Adoption of such a spiral spring is effective in reducing the sense of incongruity at the 
time of operation resulting from a position gap of a supporter etc. The device for keeping 
interference, such as making vortical shape into the flabellate form instead of a circle 
configuration, in order to keep contact of wire rods from arising in a spiral spring, from breaking 
out is required. 

[0067]In order to reduce the variation about the reaction force of each spiral spring, it is 
desirable to form the mechanism for tuning reaction force finely. 

r00681 Drawing 15 thru/or drawing 17 show the example of composition using an extension 
spring about the regulatory mechanism of the degree of spring strength. 

[0069] As shown in drawing 15 , the regulatory mechanism 14 is attached to both members in the 
state of straddling covering section 12HA1 to the trifles of a finger, and covering section 12HA2 
to a midpiece. 

[Q070] Drawing 16 ** the winding-up type example 14A of a mechanism. The figure shown in 
(A) of the figure and (B) shows the sectional view where the figure which shows the top view in 
the state of differing, respectively, and is shown in (C) meets the C-C line of (A), and the 
sectional view where the figure shown in (D) meets the D-D line of (A). 
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[0071]It is in the state where the two extension springs (or extension spring) 17 and 17 were 
stretched between the two members 15 and 16, as [ illustrate ]. One member 15 is fixed to 
covering section 12HA1, and the member 16 of another side is fixed to covering section 12HA2. 
[0072]The passages 18 and 18 for guidance in which the two extension springs 17 and 17 are 
inserted selectively are formed in the inside of the case 16a which constitutes the member 16. 
The end part of each extension spring 17 is connected to the end of the wires 19 and 19, 
respectively, and it is being fixed in the state where the other end 19a of each wire wound up, 
and it was wound around the axis 20 (column axis). 

And it is being fixed to the above-mentioned member 15, and the other end of each extension 
spring 17 has the composition that it winds up with the member concerned and the length of the 
extension spring 17 can be adjusted between the axes 20 (see the "deltaL" shown in a figure.). 



[0073]The winding-up axis 20 is supported in the pivotable state by the both ends being inserted 
in the support holes 21 and 21 formed in the side of the case 16a, respectively. 
(A) As shown in a figure and the (B) figure, it winds up into the portion of middle and the two 
disk parts 22 and 22 which it is the rotation center axis and the same axle of the axis 20, and 
were made more into the major diameter are formed in one. 

And among the disk parts 22 and 22, the dentate part 23 of the byway is formed rather than both 
the disk parts 22. 

In the crevice 24 formed so that it might be located among the above-mentioned passages 18 and 
18, the compression spring 26 which acquires the energizing force for making the claw part (tip 
part) 25a of the stopper 25 and this stopper 25 contact between the gear teeth of the dentate part 
23, and forcing it is accommodated. 

The stoppers 25 claw part 25a and dentate part 23, Even if constitute the ratchet mechanism in 
both engagement relation, the clockwise direction of the (D) figure is made to rotate the disk 
parts 22 and 22 and it can expand the extension spring 17 (winding-up operation of a spring), It 
has become the reverse, i.e., the structure which cannot rotate the disk parts 22 and 22 in the 
counter clockwise direction of the (D) figure, and cannot loosen the extension spring 17, (in 
addition about the release mechanism of the stopper's 25 claw part 25a, explanation is omitted.). 
[0074]Since the length of the extension springs 17 and 17 can be adjusted by carrying out a deer, 
operating the disk parts 22 and 22 in this composition, and rotating this, reaction force can be 
finely tuned by combining the spiral spring 13 and the regulatory mechanism 14A, and the 
variation can be made small. 

[0075]The figure showing the figure which drawing 17 shows the slide type example 14B of a 
mechanism, and is shown in (A) in a top view and (B) shows the sectional view which meets the 
B-B line of the (A) figure. 

[0076]In case 16Ba of the member 16B fixed to covering section 12HA2, it is accommodated in 
the state with the slidable slider 27. 

The end part of each extension spring 17 is being fixed to this slider 27. 

That is, with the end fixed to the member 15 among each extension spring 17, after the portion of 
an opposite hand is introduced in case 16Ba through the two insertion holes 28 and 28 formed in 
case 16Ba, respectively, it is being fixed to the slider 27. 

[0077]While the final controlling element 27a for operating it when moving this along with the 
longitudinal direction of the extension spring 17 is formed, in order to hold the position, the 
triangular nail 27b which turned to the upper part of the (B) figure and protruded is formed in the 
slider 27. 

This triangular nail 27b engages with the heights 29 and 29 (only two pairs are shown in a figure 
for simplification.) horizontally projected in the upper face part of case 16Ba so that it may 
illustrate. 

That is, the position of the slider 27 will be decided by the engagement position of the triangular 
nail 27b to the heights 29 and 29 concerned. As shown in the (B) figure, when canceling 
engagement of the triangular nail [ as opposed to / the slit 27c is formed a little in the downward 
position, and / the heights 29 and 29 ] 27b of the triangular nail 27b, it is considered so that the 
formed parts of the triangular nail 27b may be distorted easily. 

[0078]By carrying out a deer, operating the slider 27 in this composition, and positioning the 
slider 27 concerned by specifying the physical relationship at the time of engagement between 
the triangular nail 27b and height 29. The length of the extension springs 17 and 17 stretched 
between the slider 27 and the member 15 can be adjusted. Reaction force can be finely tuned by 



combining the spiral spring 13 and this regulatory mechanism 14B by this, and that variation can 
be made small. 

r00791 Drawing 18 shows the example of composition which formed the regulatory mechanism 
30 for adjusting the degree of spring strength of the spiral spring 13 in the root of the spiral 
spring. 

[0080]In this case, the end part 13b of the spiral spring 13 is being fixed to the slider 32 which 
constitutes the sliding mechanism 31, and regulation of the degree of spring strength is possible 
by specifying the position of this slider 32. 

[0081]That is, in the slider 32 accepted in the slidable state in the seat part 33, the sectional shape 
of the portion in which the slit 32a was formed is making the approximately U shape, and the 
locking claw 32b is formed in the tip part of one of these. And two or more locking holes 33a 
where this engaging pawl 32b was formed in the seat part 33, engaging with either of 33a and 
and letting the lock-pin 34 pass to another locking hole 33b in this state - the slider 32 - a 
muricoid - by fixing by a stop etc., movement of the slider 32 concerned can be prevented and 
that position regulation can be performed in the length direction of a finger. About the end 13b of 
another side of the spiral spring 13, this may be directly fixed to a covering section, or it may fix 
to a covering section via the regulatory mechanism 30 and the same regulatory mechanism. 
r00821 Drawing 19 shows roughly an example of the adjustment mechanism of the covering 
section doubled with the size (width) of the finger, and the attachment state to a finger with the 
small (A) figure and the attachment state to the finger with the large (B) figure are shown, 
respectively. 

[0083]In this example, covering section 12HA comprises three partial 12 HA_alpha, 12 
HA_beta, and 12 HA_gamma, and these are connected by the rotating shafts 35 and 35 formed 
with the hinge spring etc. The above-mentioned regulatory mechanisms 30 and 30 are combined 
with the end of the portion located in both ends among three portions via the rotating shafts 35 
and 35, respectively. 

[0084] Although it had composition which arranges a spiral spring on the side of the finger 
corresponding to a joint in the above-mentioned example, instead of being a spiral spring, the 
composition which used the hinge type coil spring for the back of the covering section may be 
adopted, and the example of composition is shown in drawing 20 . 

[0085]In the back of each covering section, the back springs 36 and 36 for connecting these 
members are attached between 12HA1 and 12HA2 and between 12HA2 and 12HA3, This back 
spring 36 comprises the hinge region 36b with which lateral cross sectional shape connects the 
portions 36a and 36a and the portion concerned of the coil spring which made quadrangular 
shape (a square, a rectangle, etc.). 

[0086]It is installed, and as shown in drawing 20 (B), these back springs 36 can be operated with 
the tensile force of the wire member (arranged over the back of a covering section.) mentioned 
later so that it may become an extension position, as shown in drawing 20 (A), so that it may 
become a coiled position in the initial state. Since it does not interfere with crookedness of a 
finger, and expansion by interference of a coil spring in that case, operation becomes less 
awkward. Although not mattered as an initial state of a spring as a state (getting it blocked state 
of the (A) figure) of the extension position of a finger, it is necessary to make length **** of a 
wire member into the palm surface side in that case. 

[0087] As shown in drawing 21 or drawing 22 , in finger supporter 12HA of each finger, the two 
wire members 37 and 37 (what let the wire made from tungsten pass in the silicone tube.) are 
**** eclipse ****** ? respectively. 
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These are prolonged in accordance with the length direction of a finger in the back of each 
covering section, and Shell side supporter 12HB, It has reached even on driving base supporter 
12HD through wrist supporter 12HC (although controlled by the drive mechanism part which 
takes extension of the wire of these to driving base supporter 12HD, and does not carry out a 
******** graphic display, the details are mentioned later.). 

[0088] Are for drawing 23 explaining the fixing method of the wire end in a covering section, and 
the end of the wire 37, After being twisted around the flanged pulley 38 (or bobbin) of a byway 
several times, the fastening stop of the portion 37b of the near side of the winding part to the belt 
pulley 38 is carried out to the tip part 37a using the fastening plate 39 for immobilization among 
the wires 37. One end of a wire is attached to a supporter by laying this portion under the 
covering section of a supporter, or fixing to a covering section by a screw stop etc. 
[0089]Between the coating members with which the portion of the root of each finger is 
equipped, respectively, As the composition fixed to the coating member which arranges a V 
character-like spring and adjoins each other in the spring credit part, respectively is used, for 
example, it is shown in drawing 24 , between each finger supporter of a second digit thru/or the 
fifth finger, the V character-like springs 40, 40, and 40 are attached in the neighborhood of MP 
joints (metacarpophalangeal joints). That is, these V character-like springs are attached to the 
side of the covering section to basipod in between a fourth finger and the fifth fingers between 
the third finger and a fourth finger between a second digit and the third finger, respectively, and 
the initial state of the spring concerned is the abduction of a finger part, and is based on the state 
where the back of the hand was made common. What is necessary is to be for the improving 
strength by connecting each finger supporter, in order for this to make the abduction an initial 
state and to perform introvert operation, and in order to perform confrontation operation of a 
hand part, but just to make at least introvert of a spring into an initial state, in not giving the 
function of introvert and abduction to a V character-like spring. When adopting the mechanism 
for the confrontation operation mentioned later, a V character-like spring can also be made 
unnecessary. 

r0090] Drawing 25 is the figure which showed the example of shape of the V character-like 
spring 40, and (A) set in the side view, and (B) set to (A), and was seen from the direction of 
arrow B. 

[0091]The V character-like spring 40 comprises the coil part 40a which the sectional shape made 
the circle configuration, and two spring credit parts which protruded from this coil part. 
About the spring credit part, the straight parts 40b and 40b extended from the coil part 40a have 
extended in the shape of a Ha character seen from the side. 

That is, the ends 40c and 40c have shape crooked in the U shape as a piece of spring credit, and . 
these are attached to a covering section. 

[0092]About the shell side supporter 12HB as a coating member with which the back of the back 
of a hand is equipped. Constitute this from two or more members forming, and each members 
forming is connected by the hinge member, And as the structure which formed the sliding 
mechanism for changing the interval of the connected members free to the hinge member, 
respectively is desirable, for example, it is shown in drawing 26 , It has covering section 12HBa 
and 12HBa which were divided by the flat surface which extends at right angles to space through 
between the third finger and fourth fingers two, and both covering sectipns are connected with 
the surroundings of the axis "R-R M (this serves as a medial axis of confrontation operation.) 
shown in the figure with a dashed line in the rotatable state. 



[0093]In the example to illustrate, the member which connects covering section 12HBa and 
12HBa is provided with the used machine styles 42, 42, and 42 for supporting in the state which 
can slide the three hinge springs 41, 41, and 41 and each of these hinge springs in the direction 
which intersects perpendicularly with axial R-R. That is, only in a joined structure, covering 
sections with the hinge spring 41 only in the state of the abduction, The state which flattened the 
palm surface (it is in the state made almost planate, and hereafter a palm surface) This state is 
called "flat grade". Deer covering section 12HBa and 12HBa cannot be stuck on the surface of a 
hand, In the state (it is in the state where the palm surface was incurvated to concave shape, and 
this state is hereafter said "about a curve".) where shut the hand and it was incurvated, it is 
because it is difficult to fully stick covering section 12HBa and 12HBa on the surface of the back 
of a hand. 

[0094]The side view which looked at the figure which drawing 27 shows the example of shape 
of the hinge spring 41, and is shown in (A) from the shaft orientations of the coil part 41a, the 
figure which looked at (B) from the direction of arrow B, and (C) are the figures seen from the 
direction of arrow C. 

[0095]The bending pieces 41b and 41b of the couple which projected from the both ends of the 
coil part 41a, respectively, and was crooked in the U shape are making the angle "phi" in the 
state which shows in the figure of (A), in addition — the natural state (unloaded condition) of the 
hinge spring 41 - this angle phi - 180 degrees - ** - it is considered as a small value and, 
therefore, the state of the hinge spring 41 seen from the shaft orientations of the coil part 41a has 
become HE character-like (it depends on this not being a flat face where the back of the back of 
the hand in flat grade is entire.). 

r00961 Drawing 28 shows only the important section about an example of the used machine style 
42 of the hinge spring 41, (A) shows the accommodation state of a spring, and (B) shows change 
in the state where it saw from the shaft orientations of the coil part 41a. 
[0097]The seat parts (or housing) 43 and 43 accommodate the bending pieces 41b and 41b of a 
hinge spring, respectively, and the openings 44 and 44 are formed (only the seat part 43 with one 
bending piece 41b is shown in a figure.). That is, some bending pieces 41b which came out from 
the end part of the coil part 41a will be received in the seat part 43 through one opening 44, and 
the stopper projected part 45 is formed for the slip off stops of the bending piece 41b among the 
openings 44 and 44. And as the hinge spring 41 is shown in the (B) figure, the bending piece 41b 
can slide for ****************** anc j t ^ e state 0 f ^ e bending piece 41b where the part mostly 

came out of the seat part 43, in the seat part 43 (see "deltax" of a figure.). 

[0098]Although illustrated only about one bending piece 41b for convenience in drawing 28 , it is 

similarly accepted in the slidable state in the seat part 43 about the bending piece 41b of another 

side. 

[00991In order to specify the move direction more certainly at the time of sliding of the hinge 
spring 41, Although it is preferred to use the composition of establishing the guide means (guide 
groove etc.) for guiding a hinge spring in the seat part 43, and forming the guide part 
corresponding to this in the flection of a hinge spring, only fundamental composition is shown in 
drawing 28 and explanation of the detailed mechanism beyond it, etc. is omitted. 
[0100]In connecting covering section 12HBa and 12HBa about above-mentioned axial R-R by 
the one column axis 46 formed by elastic members, such as rubber, What is necessary is just to 
attach the used machine styles 42 and 42 and ... to the side of the column axis 46, as shown in 
drawing 29 (the member which fitted into the both-ends slippage portion and center section of 
the column axis 46 by a diagram is supported by each used machine style 42 in the state which 



can be slid, respectively.). 

[01 01] Although it divided shell side supporter 12HB into two portions in the composition shown 
in drawing 26 or drawing 29 / It is desirable to divide a covering section similarly about between 
a fourth finger and the fifth fingers between not only this but a second digit and the third finger, 
and to change these into the state which can be slid in the direction which is rotatable and 
intersects perpendicularly with a rotating shaft. 

[0102] About the joining structure of covering section 12HBa and 12HBa which constitute shell 
side supporter 12HB, and each finger supporter 12HA. For example, although the method of 
connecting covering section 12HBa, 12HBa, and covering section 12HA3 of a finger supporter 
with the hinge spring 41 by attaching the sliding mechanism 42 shown by drawing 28 to the back 
of each covering section is mentioned, As shown in drawing 26 or drawing 29 , to the coating 
member with which the back of the back of a hand is equipped. While attaching the movement 
mechanisms (or moving mechanism) 47 and 47 for introvert and abduction, and ... for every 
finger, respectively (only two only of portions of they are shown in a figure.), It is preferred to 
attach a spiral spring (13, 13, 13) to the tip part of the member rotates which constitutes the 
mechanism concerned, and to connect this with a finger supporter (12HA3). 
[0103]Each movement mechanism 47 is attached for every finger in order to enable operation to 
the introvert / abduction direction by axial movement at the time of driving the wire member of 
the couple provided to each finger according to each. 

Since the difference in the direction concerning introvert and abduction is removed and the gap 
also has the same composition, below, only one of them is taken out and explained. 

[0104]In drawing 30 , it changes the member rotates 47a which constitutes the movement 
mechanism 47 into the state where the part was mostly accepted, into the seat part 48 formed in 
covering section 12HBa, and it has composition which may be rotated in the direction of an 
arrow "R" by making into a rotation center the point "RC" shown in a figure. Among the 
members rotates 47a, with point RC, although the spiral spring (13, 13, 13) is being fixed to the 
end of an opposite hand, the composition is explained in full detail later. 
[0105] Although the crevice between the members rotates 47a has decreased near rotation center 
point RC among the members rotates 47a about the space in the seat part 48, the crevice becomes 
large gradually and the flat spring 49 is attached near the opening of the seat part 48 in the 
example to illustrate as it keeps away from rotation center point RC. This flat spring 49 is 
attached in the state with that end part rotatable on the side attachment wall of the seat part 48. 
The energizing force to a certain direction (clockwise direction of a figure) is given to the 
member rotates 47a. 

[0106]That is, although it is in the state where the member rotates 47a was forced on the side 
attachment wall of the seat part 48 located in an opposite hand in the flat spring 49 concerned by 
the energizing force of the flat spring 49, as [ show / in the (A) figure ] in the initial state, At the 
time of abduction, as shown in the (B) figure, the member rotates 47a rotates in the direction 
which resists the power of the flat spring 49, and the member rotates 47a will be in the state 
where it cannot rotate any more, eventually (at the time of introvert, this changes from the state 
of (B) to the state of (A) conversely.). 

[0107]In the example shown in the movement mechanism 47 A of drawing 31 , the two magnets 
(a permanent magnet or an electromagnet) 50 and 51 are used instead of the flat spring 49, the 
magnet 50 of one of these is fixed to the wall near the opening of the seat part 48, and the magnet 



.51 of another side is being fixed to the side of the member rotates 47a which countered this. 
Therefore, although it is in the state where the member rotates 47a was forced on the side 
attachment wall (side attachment wall located above a figure) of the seat part 48 in the initial 
state by the repulsive force committed among the magnets 50 and 51, in this composition, At the 
time of abduction, the member rotates 47a will resist the repulsive force of magnets, and it will 
rotate to the counterclockwise rotation of the figure. 

[0108] Although the crevice between the member rotates 47a and the seat part 48 is narrow in the 
example shown in drawing 30 in the rotation center RC neighborhood, As shown in the 
movement mechanism 47B of not only this but drawing 32 , while setting up rotation center RC 
near [ opening ] the seat part 48B, It is made for the crevice between the members rotates 47a to 
become large gradually as it keeps away from the rotation center RC concerned and enters in the 
inner part of the seat part 48B, and the composition which has arranged the flat spring 52 
between the end of the member rotates 47a and the side attachment wall of the seat part 43 may 
be used. 

[0109]What is necessary is just to secure the movable range of a member rotates in each seat 
part, respectively so that the member rotates 47a can be rotated in the direction which enables it 
to, rotate the member rotates 47a in short in the direction which approaches a first digit about a 
second digit and the third finger, and keeps away from the third finger about a fourth finger and 
the fifth finger. 

[01 10]The connecting part using a spiral spring is provided in the end projected from the seat 
part 48 among the members rotates 47a. 
It is fixed to a finger supporter. 

[011 H Drawing 33 prepares three spiral springs which showed the important section of the 
example of composition selectively, and were shown in drawing 13 , After arranging these in a 
horizontal single tier, each central part is combined by the shaft member 53 (for example, as 
expanded and shown in the great circle of a figure, after putting the central part of each spiral 
spring by the two semicircular pillar-like members 53a and 53a). The both ends of the 
semicircular pillar-like member 53a are equipped with the circular members 54 and 54 
(fastening). The end part of each spiral spring 13 is fixed to the member rotates 47a, and it fixes 
to covering section 12HA3 of the finger supporter which described the other end above. The 
reason for installing two or more spiral springs side by side is for decreasing the deflection of the 
spring at the time of introvert / abduction movement. 
A deflection can be further lessened by attaching the shaft member 53. 

[01 12] Although based on the coiled position of MP joints as an initial state of these spiral 
springs, in order to perform crookedness and expansion of MP joints smoothly, it is preferred to 
attach the reaction adjustment mechanism of a sliding type. 

[0113] Drawing 34 shows the example 55 of composition of a sliding type reaction adjustment 
mechanism, and shows the sectional view which meets a B-B line [ in / the (A) figure can be set 
in a top view and / in the (B) figure / (A) ]. On the other hand, 55a is attached to the covering 
section by the side of a finger supporter for inside [ it is the sliding mechanisms 55a and 55b of a 
couple ], and another side 55b is attached to the covering section by the side of shell side 
supporter 12HB. 

[0114]Each spiral spring 13 is in the state inserted among the sliding mechanisms 55a and 55b, 
and the both ends are being fixed to the sliding members 56a and 56b of each sliding mechanism, 



respectively. That is, the end of each spiral spring 13 is fixed to the end part of the sliding 
member 56a which constitutes the sliding mechanism 55a, and where the other end is accepted in 
the member holding 57a, the two coil springs 58a and 58a are being fixed. 
[0115]These coil springs 58a and 58a have parallel physical relationship mutually, and are 
arranged in the member holding 57a. 

With the direction fixed to the sliding member 56a among each coil spring, the end of the 
opposite hand is being fixed to the operating member 59a, and by specifying the position of this 
operating member 59a, it is constituted so that the reaction force of the coil spring in a sliding 
direction can be adjusted. 

Positioning in the sliding direction of the operating member 59a is made because the engagement 
part 60a formed in the operating member 59a engages with one of two or more of the stopper 
grooves which were formed in the member holding 57a and which are not illustrated. The 
portion 61 which it was formed in the member holding 57a, and was projected to near a spiral 
spring is a height (when there is this [ no ], there is a possibility that a wire member may contact 
the skin.) corresponding to MP joints. 

[01 16]It has the same composition as the above-mentioned sliding mechanism 55a also about the 
sliding mechanism 55b of another side, and the end of each spiral spring 13 is fixed to the end 
part of the sliding member 56b, and where the other end is accepted in the member holding 57b, 
the two coil springs 58b and 58b are being fixed. That is, the coil spring 58b mutually arranged 
in the member holding 57b with parallel physical relationship, The operating member 59b is 
being fixed to the end of an opposite hand with the direction fixed to the sliding member 56b 
among 58b, Positioning in the sliding direction of the operating member 59b is performed by 
making the engagement part 60b formed in this operating member 59a engage with one of two or 
more of the stopper grooves which were formed in the member holding 57b and which are not 
illustrated, It has the composition that the reaction force of the coil spring in a sliding direction 
can be adjusted with this. 

[01 17]So that the above mentioned mechanisms 14A and 14B (refer to drawing 16 and drawing 
17.) can be used for example, and it may illustrate about a spiral spring's own adjustment 
mechanism, While the seat part (16, 16B) is fixed on one sliding member 56b, The member (15) 
is attached to the position which shifted to the sliding member 56b side a little from the center of 
the spiral spring 13, and the member concerned is attached via the member 63 for immobilization 
via the wire 62 on the sliding member 56a of another side. It is preferred to select from the shaft 
member 53 which has combined the spiral spring 13 to the back side as a setting position of this 
adjustment mechanism in order to avoid the problem of contact with the mechanism concerned 
and finger. 

[01 18]Thus, if it constitutes so that adjustment of the reaction force in the sliding direction of a 
coil spring (58a, 58b) and adjustment of the reaction force in the hand of cut of a spiral spring 
(13) can be performed independently, it is effective at the point which can smooth operation of 
MP joints further. 

[01 19] When the sliding members 56a and 56b of a couple are connected by hinge, a moving 
mechanism, etc., without using the spiral spring 13 in the mechanism shown in drawing 34 , It 
turns out that this mechanism can be arranged at the back of a covering section about all the 
knuckles, and it has become another example of the mechanism using the back spring 36 shown 
by drawing 20 in this case. 

[0120] About the confrontation operation in CM joint of a thumb, as shown in drawing 35 or 
drawing 36 , the moving mechanism 64 is attached to shell side supporter 12HB. That is, the 



member rotates 64a which this moving mechanism 64 applies the above mentioned movement 
mechanism (see drawing 30 thru/or drawing 32 .) of abduction and introvert, and constitutes the 
mechanism concerned is connected with the side of shell side supporter 12HB covering section 
12HBa via the rotating shaft 65 which used the hinge spring. A state when shutting a hand and 
incurvating it is made into an initial state about a hinge spring (refer to the dashed line of 
drawing 36 .). 

[0121]The member rotates 64a is supported so that it can rotate with a predetermined angle range 
around the rotation center shown in a figure with a point "RC." 

In this example, the energizing force to the clockwise direction of a figure is given to the 
member rotates 47a using the two magnets 66 and 67. 

That is, it works so that the repulsive force produced according to the repulsive force which acts 
between the magnet 66 attached to the position at rotating shaft 65 slippage and the magnet 67 
attached to the side position of the member rotates 64a corresponding to this may keep away the 
member rotates 64a from the rotating shaft 65. Of course, a flat spring etc. may be used as 
substitution of these magnets (see drawing 30 and drawing 32 .). 

[01 22] Although the mechanism using drawing 27 , the slide spring shown in drawing 28 , or the 
spiral spring shown in drawing 33 is arranged between the end of the member rotates 64a, and 
the covering section of the basipod of a thumb, the initial state of a spring is made into a coiled 
position also in this case. 

[0123]In shell side supporter 12HB, although the mechanism about crookedness / expansion 
operation of MP joints and confrontation operation is needed, in relation with the actuator of a 
wire mentioned later, arrangement and drive controlling of the wire which participates in 
operation of each mechanism are explained in full detail collectively. 
[0124]Next, wrist supporter 12HC is explained. 

[0125]After twisting wrist supporter 12HC around a wrist like a clock hand, it is fixed using a 
surface state fastener etc., but it should warn against giving the local pressure at the time of a 
wire drive to a wrist. 

[0126]For that purpose, as a buffer member is installed in the field which contacts a wrist among 
wrist supporter 12HC or it is shown in the (A) figure of drawing 37 , after twisting the buffer 
member 68 around a wrist, it is desirable to equip with wrist supporter 12HC, as shown in the 
(B) figure. That is, the buffer member 68 plays the role which prevents the contamination of the 
epidermis accompanying a wire drive. In the figure, two hinge sections are formed in wrist 
supporter 12HC, and it has the composition that the buffer members 69 and 69 for contamination 
prevention were inserted between the supporter and the buffer member 68 as pars intermedia 
material. 

[0127]Also about driving base supporter 12HD, after twisting the part (or the case of a wrist 
supporter and one the wrist supporter concerned) around a wrist, are fixed using a surface state 
fastener etc., but. the field which carried out the shape of flatness since the drive mechanism of a 
wire was carried with this supporter is needed to some extent — drive mechanism — inward 
rotation and the supination — it should be made not to sometimes contact with the front arm part 
supporter 12A Although the composition which provided separately wrist supporter 12HC and 
driving base supporter 12HD, and the composition which created both in one are mentioned, 
from a viewpoint of the ease of wearing, latter one is preferred. 

[01 28] Although the composition shown below is mentioned as drive mechanism, for example, 

composition suitable for a miniaturization and slimming down is preferred. 

[0129] 



• 



- The mechanism to which the film to which the mechanism and the wire using the mechanism 
and electromagnetic clutch means, and sliding type actuator of the wire wind type which make a 
motor a driving source were connected is made to slide. 

r01301 Drawing 38 shows roughly the example 70 of composition of a wire wind type 
mechanism, the reduction gears 72 are connected with the motor shaft 71a of the revolving motor 
71, and the rotational output by which orthogonal transformation was carried out in the reduction 
gears 72 concerned is transmitted to the coiling part 74 (reel part) of the wire 73. That is, since 
the coiling part 74 rotates soon by the power transmission device using a bevel gear or a worm 
being formed in the reduction gears 72, and the coiling part 74 being directly linked with the 
output shaft 72a of the reduction gears 72, This tension can be changed to a wire by controlling 
the rolling-up state of a wire. The linear motor of a sliding type, etc. may be used instead of a 
revolving motor, and, of course, a reel style may be constituted. 

r01311 Drawing 39 shows the example 75 of composition which made the electromagnetic clutch 
mechanism intervene among both, without connecting a wire to a motor directly. This 
mechanism is needed in order to control by canceling connection to a wire member and its 
driving means so that the big power beyond it is not applied to an object when the tension 
concerning a wire member exceeds a threshold. 

[0132]The permanent magnet 77 (or magnetic bodies, such as iron) is being fixed to the end of 
the wire 73 which it let pass in the tubular member 76 which is rich in the flexibility of a silicone 
tube etc., and the sensor 78 for contact detection is attached to the position of the opposite hand 
in the wire 73 among these permanent magnets 77. This permanent magnet 77 and the 
electromagnet 79 which makes a pair are formed, and sensor 78' for contact detection which 
countered the sensor 78 is attached to this. And this electromagnet 79 is being fixed to the wire 
part 81a combined with the output shaft of the sliding type actuator 81 via the tension sensor 80. 
A linear motor is used for the sliding type actuator 81, and the detection means (encoder etc.) for 
detecting the position of an output shaft or the wire part 81a are formed in the inside. The 
permanent magnet 77, the electromagnet 79, the tension sensor 80, and the wire part 81a are 
arranged in the tubular member 76. 

[0133]In this composition, the permanent magnet 77 and the electromagnet 79 constitute the 
electromagnetic clutch mechanism, since attraction occurs between this electromagnet 79 and the 
permanent magnet 77 by magnetization of the electromagnet 79, it will be in the state where both 
were attracted, and this is detected by the sensor 78 for contact detection, and 78'. And if the wire 
part 81a is driven by the sliding type actuator 81 in this state, The power of acting on the right 
direction (direction approaching the sliding type actuator 81) of a figure works at the end of the 
wire 73 via the tension sensor 80 and also the electromagnet 79, and the permanent magnet 77 
(the tension sensor 80 detects the tension of the wire at this time.). Then, when the driving force 
to the wire 73 is made to increase, a certain range will gain in the tension of a wire gradually, and 
will go, but. If a threshold (value decided by the suction force of the electromagnet 79 and the 
permanent magnet 77) with the tension concerned is exceeded, it will be that (this separation 
state is detected by the sensor 78 for contact detection, and 78'.) which the electromagnet 79 and 
the permanent magnet 77 leave, and it will be restricted so that the power beyond it may not be 
applied to a wire. That is, when excessive power acts on a wire and the wire concerned is pulled, 
there is a possibility that the power which is not [ outside tolerance level ] preferred may be 
applied to the member (supporter) connected to the point of a wire, but. With the above- 
mentioned composition, separation with the electromagnet 79 and the permanent magnet 77 
guarantees that the power more than needed is not applied to a wire. When it becomes beyond 



the reference value that the tension of the wire detected by the tension sensor 80 determined 
beforehand, the method of controlling by changing the excited state of the electromagnet 79 and 
reversing a magnetic pole so that this electromagnet 79 and the permanent magnet 77 oppose, 
and separating both positively may be adopted. 

[0134]About example 82 of another of an electromagnetic clutch mechanism, drawing 40 t akes 

out only a joining segment with a wire end selectively, and shows it roughly, (A) A figure shows 

the sectional view of an important section, the (B) figure shows the member of a driving side, the 

(C) figure shows the member by the side of wire attachment, and the (D) figure shows the side 

wall part which is supporting these members in the slidable state, respectively. 

[0135]In the seat part 83, it is supported in the state which can slide the two members 84 and 85. 

The member 85 of one of these is a connecting member with the wire 73, after the end of the 

wire 73 is inserted in this in the hole 83a of the seat part 83, are fixed, and the member 84 of 

another side, It functions as a sliding member for making the member concerned slide in the 

predetermined direction in the state where it engaged with the connecting member 85. 

That is, as the connecting member 85 formed with the magnetic body is shown in the (A) figure, 

the shape seen from width is carrying out the shape of about L characters. 

As shown in the (C) figure, the two shaft ends 85a and 85a which protruded on the both side 

surfaces, respectively are inserted in the guide long holes 83c and 83c (only one of these is 

shown in a figure) formed in the side attachment wall of the seat part 83. 

That is, along with the guide long holes 83c and 83c, it is in the state which can be slid freely, 

and the connecting member 85 is supported by the side attachment wall of the seat part 83 in the 

rotatable state around the shaft ends 85a and 85a. 

[0136]The projected parts 84a and 84a (see the (B) figure.) which the electromagnet 86 which 
carried out rectangular parallelepiped shape mostly is attached to the tip part of the sliding 
member 84, and were formed in the both side surfaces of the tip part concerned, respectively, It 
is inserted in the guide long holes 83b and 83b (only one of these is shown in a figure.) formed 
so that it might extend in the side attachment wall of the seat part 83 in parallel with the above- 
mentioned guide long holes 83c and 83c. The sliding member 84 is guided at the guide long 
holes 83b and 83b, and is linearly moved by the drive mechanisms (for example, drive 
mechanism of the sliding type using a linear motor, etc.) which are not illustrated. 
[0137]An electromagnetic clutch mechanism consists of these mechanisms 82 by forming the 
connecting member 85 with a ferromagnetic material, or attaching a permanent magnet to the 
position corresponding to the electromagnet 86 of the sliding member 84 among the connecting 
members 85. Namely, since both will be engaged from the state from which engagement at the 
connecting member 85 and the end of the sliding member 84 separated if the electromagnet 86 of 
the sliding member 84 is magnetized as a two-dot chain line shows to drawing 40 (A), If the 
sliding member 84 is moved in the direction shown in the figure by the arrow S, since the end of 
the sliding member 84 will engage with the connecting member 85 by this, the connecting 
member 85 and the wire 73 will be pulled. And both engagement is canceled, when the tension 
of the wire 73 becomes large and exceeds the adsorption power of the electromagnet 86 to the 
connecting member 85. Therefore, energy required at the time of magnetization of the 
electromagnet 86 can be managed with a grade required for engagement to the electromagnet 86 
and the connecting member 85, and can determine the permission upper limit of the tension 
applied to the wire 73 with the suction force at this time. 

[0138]For detection of whether the end of the connecting member 85 and the sliding member 84 
is in an engagement state. For example, the method of attaching the terminal for detection to both 



members, and performing as contact or the non-contact state detection of both terminals, A way 
photodetection means, such as a photo-coupler, detect how of contact of both members, or a 
proximity state. (For example, a photosensor, a photo-coupler, etc. to the connecting member 85 
side) [ attach and ] It is judged that the connecting member 85 and the sliding member 84 are 
being engaged when the shade part which intercepts light is formed in the sliding member 84 and 
the light of a photosensor is interrupted by the shade part concerned, when light is not 
interrupted, it is judged that both members are not being engaged, etc. — various kinds of 
gestalten are mentioned to the relative detecting position method between members. 
[01 39] As an example of a mechanism to which the above-mentioned film is made to slide, For 
example, the drive roller rotated by a motor and the sticking-by-pressure roller for energizing 
predetermined crimping force are formed, and the composition which drives a wire by putting a 
film and making this film slide among both rollers is mentioned. 

[0140]In addition, there is a method of separating the driving source and drive mechanism of a 
wire. For example, while constituting so that it uses in common among two or more wires using 
a mass thing about a driving source, and this may be attached to the appliance to lumbar 
vertebrae and people can carry it on the back, for example, What is necessary is to install only 
the lightweight drive mechanism using an electromagnetic clutch, electrorheological fluid 
(electric viscous fluid), etc. on driving base supporter 12HD. Of course, various kinds of 
gestalten, such as installing a cylinder part on driving base supporter 12HD, using not only a 
motor but a pneumatic power source as a driving source, are employable. 
[0141]Next, arrangement of each wire controlled by drive mechanism arranged on driving base 
supporter 12HD is explained. 

[01 42] Although a wire copies work of the muscle of a human body as a medium means to 
transmit power, about the construction material, the wire made from tungsten, the thing which 
applied wear-resistant polymer to the surface of thread for suturing an appliance, etc. are 
mentioned. In order to prevent damage to the skin when a wire carries out direct contact to the 
skin, the thing (it wires, where a tubular member is laid underground in a supporter.) for which a 
wire is used in the state where it inserted in into tubular members, such as a silicone tube, is 
preferred from a viewpoint on safe. For example, in the case of a silicone tube, although the 
shape is maintaining the shape of a pipe at this in the initial state at the time of letting a wire 
pass, since a silicone tube contracts when a wire is pulled, there is no danger of damaging a skin 
surface. 

[0143]First, about the wire attached to finger supporter 12HA. As shown in drawing 21 , every 
two wires 37 and 37 attached to the back of each covering section with the covering section of 
the trifles of each finger as the starting point, respectively, a shell side supporter 12HB covering 
section - it is further connected to the wire drive mechanism on driving base supporter 12HD 
which is not illustrated via wrist supporter 12HC 12 HBa. . 

[0144] Drawing 41 and drawing 42 illustrate the state where the wire member was attached to the 
2nd thru/or the finger supporter of the fifth finger, and the wire pairs 37 and 37 are attached over 
the back of each covering section, respectively. 

[0145]In being easy to concentrate stress about the wire part located between adjacent covering 
sections and in the edge part of a covering section, etc., It is preferred for improvement in 
endurance to attach the small support members 87 and 87 and ... to the prescribed spot of a 
covering section, as shown in drawing 43 (a ball bearing, a pulley, etc.), and to wire these 
through the wire member 37. It is desirable to make the inside diameter of the support member 
87 small by using the wire formed with thread, a synthetic fiber, etc. in that case. 



[0146] Work of each wire shown in drawing 41 and drawing 42 about operation of the second 
digit in finger supporter 12HA thru/or the fifth finger is as being shown below. 
[0147]- At the time of the shift to a coiled position from - extension position which pulls 
simultaneously the wire pair arranged at the back of each finger with the above-mentioned drive 
mechanism at the time of the shift to an extension position from a coiled position. At the time of 
the shift to the abduction from - introvert simultaneously loosened with the above-mentioned 
drive mechanism, the wire pair arranged at the back of each finger, being related with the medial 
axis of the confrontation operation passing through between the third finger and fourth fingers — 
the wire member (a second digit.) of the one more distant than this The wire member 37A of the 
direction near [ third finger ] a first digit and the wire member 37B of the one distant from a first 
digit about a fourth finger and the fifth finger are pulled simultaneously, and it becomes the 
above and reverse about the wire of another side at the time of the shift to the introvert from - 
abduction loosened simultaneously. That is, about the reference axis of the confrontation 
operation passing through between the third finger and fourth fingers, the wire of the direction 
near this is pulled simultaneously and the wire of another side is loosened simultaneously. 
[0148] About operation of the thumb, as shown in drawing 35 , the wire member is arranged, the 
member which constitutes the moving mechanism 64 which the two wire members 37 and 37 
(only one of these is shown in a figure.) attached over the back of the covering section of a finger 
described above — it is further connected to the wire drive mechanism on driving base supporter 
12HD via wrist supporter 12HC. The two wire members 37C and 37C which stem from the 
member rotates 64a which constitutes the moving mechanism 64 are connected to the wire drive 
mechanism on driving base supporter 12HD via shell side supporter 12HB covering section 
12HBa and wrist supporter 12HC. 

[0149]Therefore, work of each wire about operation of the thumb in finger supporter 12HA is as 
being shown below. 

[0150]- At the time of the shift to a coiled position from - extension position which pulls 
simultaneously the wire pair (37, 37) arranged at the back of a thumb at the time of the shift to an 
extension position from a coiled position. At the time of the shift to the flat grade loosened 
simultaneously from - curve grade, the wire pair (37, 37) arranged at the back of a thumb. At the 
time of the shift to about [ from - flat grade which pulls simultaneously the wire pair (37C, 37C) 
which goes via a shell side supporter ] a curve, the wire pair (37C, 37C) which goes via a shell 
side supporter is loosened simultaneously. 

[0151]In order to realize introvert / abduction operation with confrontation operation, as shown 
in drawing 44 , two wires are arranged to the 2nd thru/or palm surface side (front-face side of MP 
joints) of the fifth finger. The (A) figure shows an initial state (abduction and flat grade), and the 
(B) figure shows the state like the introvert / curve which resisted the reaction force of the V 
character-like spring 40, respectively. 

[0152]As shown in drawing 44 , each wire member 37D1 and 37D2 are attached so that the palm 
surface of a finger may be provided in the wrap members 88 and 88 and respectively and 
these members may be straddled about wrap covering section 12HA3, 12HA3, and ... in the 2nd 
thru/or the basipod part of the fifth finger. For example, about one wire member 37D1. After 
going via a fourth finger, the third finger, and a second digit with the fifth finger as the starting 
point, as shown in drawing 45 , After lengthening about over the back of shell side supporter 
12HB covering section 12HBa', After passing along the inner surface (field by the side of the 
skin) of covering section 12HBa, it escapes from and comes out of the back of this covering 
section, and is connected to the wire drive mechanism (not shown) on driving base supporter 



12HD via wrist supporter 12HC. As shown [ wire / 37D2 / of another side ] in drawing 44 , after 
going via the third finger, a fourth finger, and the fifth finger with a second digit as the starting 
point, As shown in drawing 45 , after lengthening about over the back of shell side supporter 
12HB covering section 12HBa, After passing along the inner surface (field by the side of the 
skin) of covering section 12HBa', it escapes from and comes out of the back of this covering 
section, and is connected to the wire drive mechanism (not shown) on driving base supporter 
12HD via wrist supporter 12HC. The reason two wires serve as arrangement selectively crossing 
by the inner surface side in shell side supporter 12HB is for driving shell side supporter 12HB 
covering section 12HBa and 12HBa', and assisting confrontation operation. When it sees from a 
palm surface in having arranged so that each wire may straddle by the 2nd thru/or palm surface 
side of the fifth finger, it is preferred that these pass along near the center of the coil part 40a of 
the V character-like spring 40 if possible. 

[0153]Work of the wire in confrontation operation is as being shown below. 
[0154]- Loosen simultaneously the wire 37D1 and 37D2 at the time of the shift to the flat grade 
which pull 37D2 simultaneously from the wire 37D1 and - curve grade at the time of the shift to 
about [ from flat grade ] a curve. 

[0155] About operation of a wrist joint, wire arrangement is shown in drawing 46 . The figure 
which saw the (A) figure from the back, the figure which saw the (B) figure from the radius side, 
and the (C) figure are figures seen from the palm surface. 

[0156]In [ as shown in drawing 46 (A) ] the back of shell side supporter 12HB covering section 
12HBa and 12HBa', After the wire member 37E1 on the basis of the position of these periphery 
slippage and 37Er go via the back of wrist supporter 12HC, they are connected to the wire drive 
mechanism on driving base supporter 12HD which is not illustrated, respectively. The end of the 
wire member 37E1 is fixed to covering section 12HBa, and the end of wire member 37E1 1 is 
being fixed to covering section 12HBa\ 

[0157]The wire 37E2 (it lengthens about through between a thumb and shell side supporters.) 
which is MP-joints slippage in shell side supporter 12HB, and carries out the starting point of the 
place inside an edge part (side of between a thumb and second digits and the fifth finger) as 
shown in drawing 46 (Ch After 37E2' goes via the palm surface side of wrist supporter 12HC, 
respectively, it is connected to the wire drive mechanism on driving base supporter 12HD which 
is not illustrated, respectively. And about the wire member 37E3 of the arrangement which 
crossed on the palm surface by making into a starting point covering section 12HA3 attached to 
the palm surface side of the basipod part of the third finger and a fourth finger, and 12HA3, 
respectively, and 37E3'. After going via the palm surface side of wrist supporter 12HC, it is 
connected to the wire drive mechanism on driving base supporter 12HD which is not illustrated, 
respectively. The end is fixed to the covering section of a fourth finger, and one wire member 
37E3 is lengthened about, and a palm surface top so that it may approach gradually to a thumb 
wire 37E3 1 of another side, The end is fixed to the covering section of the third finger, and it 
lengthens about so that a palm surface top may be gradually kept away to a thumb. 
[0158]The role of each wire member in operation of a wrist joint is as follows. 
[0159]- At the time of the shift to palmar flexion from dorsal flexion, the two wire members 
37E2 and 37E2' which have been arranged at the palm surface side of a shell side supporter are 
pulled simultaneously (.). or the two wire members 37E3 and 37E3* to the third finger and a 
fourth finger — simultaneous -- pulling - the two wire members 37E1 and 37E1' which have 
been arranged at the back side of a shell side supporter are loosened simultaneously. 
[0160]- While pulling simultaneously the two wire members 37E1 and 37E1' which have been 



arranged at the back side of a shell side supporter at the time of the shift to dorsal flexion from 
palmar flexion, The two wire members 37E2 and 37E2' which have been arranged at the palm 
surface side of a shell side supporter are loosened simultaneously (or the two wires 37E3 and 
37E3' to the third finger and a fourth finger are loosened simultaneously). 
[0161]- While pulling simultaneously wire member 37Er arranged at the back side of a shell 
side supporter, the wire member 37E2 by the side of a palm surface, and 37E3 at the time of the 
shift to radial flexion from ulnar flexion, The wire member 37E1 arranged at the back side of a 
shell side supporter, wire member 37E2 f by the side of a palm surface, and 37E3' are loosened 
simultaneously. 

[0162]- While pulling simultaneously the wire 37E1 arranged at the back side of a shell side 
supporter, wire member 37E2 1 by the side of a palm surface, and 37E3 1 at the time of the shift to 
ulnar flexion from radial flexion, Wire member 37E1* arranged at the back side of a shell side 
supporter, the wire member 37E2 by the side of a palm surface, and 37E3 are loosened 
simultaneously. 

[0163]Although the place which is equivalent to the starting point position of a ulnar flexor 
muscle of wrist and a radial flexor muscle of wrist in driving base supporter 12HD as the drive 
mechanism for the wire drive of a wrist joint or an attaching position of the driving sources 
(motor etc.) is ideal, Since there is a possibility that the flexibility of the arrangement about a 
driving source may be lost when this request is made strict too much, about arrangement of the 
drive mechanism on a driving base supporter, etc., cautions are required. 

[01 64] When the energizing force of a spring member is set up by making the coiled position of a 
finger into an initial state about finger supporter 12HA or shell side supporter 12HB, it is 
necessary to change into the state of an extension position by pulling a wire member at the time 
of wearing of a supporter but, and. In that case, it is preferred to attach the mechanism for state 
maintenance to wrist supporter 12HC. That is, in order to make attachment and detachment of an 
appliance easy, it is good to establish the maintaining structure for holding and fixing the state of 
a pair of element temporarily at the time of attachment and detachment. 
[0165] Drawing 47 and drawing 48 show such an example of a mechanism. 
[0166]The slider mechanism 89 attached to the back of wrist supporter 12HC has the sliding 
member 90 and its seat part 91. 

The crevice 92 which carried out shape corresponding to the end shape of the sliding member 90 
is formed in the place which countered the slider mechanism 89 among shell side supporter 
12HB. 

[0167]Therefore, in wearing of the hand part supporter 12H, first, as shown in drawing 47 , the 
sliding member 90 is pulled out, and it is regulated so that a wrist may be fixed and it may not 
bend by changing into the state where this was accommodated in the crevice 92. Then, if an 
appliance is equipped with a hand after changing each supporter into the state of an extension 
position by pulling the drive wire group of a finger, as shown in drawing 48 , it will become easy 
to do work. If the sliding member 90 is returned in the seat part 91 at the time of use of a 
supporter, it will not interfere with future operations. 
[0168]Next, the front arm part supporter 12A is explained. 

[0169]This supporter has a role which covers the elbow part neighborhood, and serves as a 
fundus of finger supporter 12HA and driving base supporter 12HD at the time of inward rotation 
and supination operation. And this is required for arrangement of the wire which is attached 
using a surface state fastener etc. from the back side of a forearm, and starts the inward rotation 



and supination operation of a forearm, and attachment of the drive mechanism. At the time of 
wearing, this supporter is arranged within the limits of about 1/about 3 from an elbow part so that 
it may not interfere to rotation of the ulna by inward rotation and supination operation. Although 
two heights turn [ side / of elbow-joint slippage ] to a counter direction mutually and protrude on 
it among supporters, the wire of elbow-joint operation is attached to these so that it may mention 
later. 

r01701 Drawing 49 shows the wire arrangement in an inward rotation state from the back side, 
those one ends are fixed to wrist supporter 12HC, and the two wire members 93 and 93' are 
connected to the wire drive mechanism 94 with which the other end was attached to the front 
arm part supporter 12 A. It is equivalent to the wire members 3b and 3b which these wire 
members described above. 

r01711 Drawing 50 shows operation of the forearm, (A) shows an inward rotation state, (B) 
shows a standing position, and (C) shows the supination state, respectively. 
[0172]When one wire member is strained and it pulls about the wire member 93 of a couple, and 
93', inward rotation and supination operation of a joint are performed by loosening the wire 
member of another side, and the motion is as follows. 

[0173]- At the time of the shift to the supination from inward rotation, pull the wire member 93 
and loosen wire member 93'. 

[0174]- At the time of the shift to inward rotation from the supination, pull wire member 93' 
contrary to the above, and loosen the wire member 93. 

[0175]While attaching the guide member 95 of the shape of a C character as shown in drawing 
51 to the side of the front arm part supporter 12A, Where the rear end part of driving base 
supporter 12HD is put between the gap formed between the member 95 concerned and the front 
arm part supporter 12 A, it may constitute so that the check of inward rotation and supination 
operation can be performed. That is, in this case, at the time of inward rotation and supination 
operation, driving base supporter 12HD will be guided in the curving surface (inner surface) of 
the guide member 95, and will rotate to the circumference of the axis of the length direction of a 
forearm. 

[01761 Drawing 52 shows the example of composition of the supporter 12B for elbow part 
combination. 

[0177]This supporter is provided in order to enable attachment and detachment of the wire 
continued and provided in the front arm part supporter 12A and the upper arm part supporter 
12U, and to join together in an elbow part to the front arm part supporter 12A. That is, as shown 
in the (A) figure, the supporter 12B for elbow part combination is carrying out the shape of a 
moon shape on about the third, and has covered the portion of elbow slippage of the front arm 
part supporter 12A with the mounting state. The punctiform fasteners 96 and 96, such as a metal 
button, and ... are attached to the supporter 12B for elbow part combination, and the front arm 
part supporter 12 A, and it enables it to detach and attach easily about the mounting arrangement 
to the front arm part supporter 12A, as shown in the (B) figure. It is desirable to form beforehand 
in the center section of the supporter 12B for elbow part combination the slit 97 (a dashed line 
shows to a figure.) which meets in the direction of a load arm so that time may not be taken in 
wearing of the upper arm part supporter 12U. 

[01781 Drawing 53 shows roughly the example of composition of the upper arm part supporter 
12U, and serves as shape which cut the portion in which covering to the field of the musculus 
biceps brachii and a triceps muscle of the arm is planned. Since the shape change of the 
musculus biceps brachii or a triceps muscle of the arm is notably accepted at the time of 
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crookedness / expansion operation of a forearm, this depends on it being necessary to avoid 
interference with the supporter by these muscles as much as possible. The nervus medianus is 
arranged in the center of the musculus biceps brachii, and the excessive pressure to the nerve 
concerned, Since there is a risk of inducing paralysis about the 1st thru/or the back sensory area 
sense region of a fourth finger, or the operating range of a first digit and a second digit, the 
composition which does not cover the musculus biceps brachii from a skin surface also suits the 
purpose of preventing the pressure to the nervus medianus. 

[0179]Ring shaped part (in fundamental standing position posture, it is lower supporter) 12Url 
wound around the position of forearm slippage among the upper arms, Connecting part 12Uc and 
12Uc which connect ring shaped part (it is upper supporter in fundamental standing position 
posture) 12Ur2 wound around the position of shoulder-joint slippage are prolonged in the 
longitudinal direction in the upper arm side. 

This portion curves at the time of the flection action of an elbow joint, and displaces ring shaped 
part 12Url and 12Ur2 to the contracting direction of the musculus biceps brachii corresponding 
to the shape change of the musculus biceps brachii. 

[01 80] About the place where the course of the musculus biceps brachii intersects ring shaped 
part 12Url and 12Ur2, it is changing into the state where the portion concerned was floated a 
little from the skin surface. This is for avoiding pressure by the muscle modification which takes 
place at the time of a flection action. 

[0181]Since it has only twisted around the upper arm part about these ring shaped parts using the 
surface state fastener, attachment and detachment are easy. 

[0182]In order for a wire drive to realize crookedness / expansion operation in an elbow joint, 
the wire arrangement imitating the musculus biceps brachii and a triceps muscle of the arm is 
required. 

[0183]Namely, every two make into a starting point the heights 98 and 98 which protruded on 
the side of the front arm part supporter 12 A, respectively so that it may illustrate. A total of four 
wire members are attached, and The wire member 99a of them, It is connected to the drive 
mechanisms 100a and 100a of the wire member attached to connecting part 12Uc and 12Uc, 
respectively after 99a is lengthened about from the upper part of the root of the heights 98 and 98 
to the side of the upper arm, respectively. After lengthening about from the lower part at the tip 
of the heights 98 and 98, respectively, applying the wire members 99b and 99b to the side of the 
upper arm, they are connected to the drive mechanisms 100b and 100b of the wire too attached to 
connecting part 12Uc and 12Uc, respectively. When not attaching drive mechanism of a wire to 
connecting part 12Uc and 12Uc, various kinds of embodiments, such as attaching to the 
supporter attached to shoulder joint, a thoracic vertebra, etc. for example, are mentioned. 
[0184]In operation of an elbow joint, when one wire member is strained among the wire 
members of a couple and it pulls, crookedness of a joint or expansion operation is controlled by 
loosening the wire member of another side, and the motion of each wire member is as follows. 
[0185]- While pulling the wire members 99a and 99a at the time of the shift to the crookedness 
from expansion, loosen the wires 99b and 99b. 

[0186]- While pulling the wire members 99b and 99b at the time of the shift to the expansion 
from crookedness, loosen the wire members 99a and 99a. 

[0187]A deer is carried out, and it is as follows, when it returns to drawing 6 and a control 
element required for sense-of-force presentation is packed in the place where arrangement of 
each supporter and a wire, etc. became clear. 



[01 88] A) Mechanisms for state maintenance of the protection feature and pair of element for 
safety, such as a driving source, drive mechanism, an electromagnetic clutch, etc. of an element 
and a wire for the element and wire length for detection, or the sensor B drive controlling for 
tension detection of the sensor wire for detecting positions. 

[0189]First, among the detection means shown in A, about the sensor for wire length or detecting 
positions, when the drive mechanism shown in drawing 39 is adopted for example, the sensor for 
detecting positions formed in the sliding type actuator 81 which pulls a wire is mentioned. 
[0190] About the sensor for tension detection of a wire, for example, the tension sensor 80 in the 
drive mechanism shown in drawing 39 is mentioned, and the tensile load between a wire and the 
sliding type actuator 81 can be detected. 

[0191]The detection information acquired by these sensors is sent out to the central controlling 
part 9 via the input/output interface part 10. 

[0192]Next, about the driving source and drive mechanism of a wire in B, drive controlling of 
each wire is performed by the control signal sent via the input/output interface part 10 from the 
central controlling part 9. For example, in the composition shown in drawing 38 or drawing 39 , 
the drive controlling of a motor or a sliding type actuator is made. 

[0193]About the protection feature using an electromagnetic clutch, before excessive power is 
added to a wire, a wire and drive mechanism (or driving source) are separated, and the 
composition which combined the permanent magnet and the electromagnet like drawing 39 and 
53 is mentioned. 

[0194] As the mechanism for state maintenance of a pair of element was needed at the time of 
attachment and detachment of an appliance, for example, it was shown in drawing 47 and 
drawing 48 , the posture of a pair of element is temporarily held using the slider mechanism 89. 
Although there is also a method of operating this mechanism manually, it is preferred to control 
the driving source of the slider mechanism 89 by the control signal sent via the input/output 
interface part 10 from the central controlling part 9. 

[0195]In showing a tactile sense and a thermal sense (or ****) in addition to a sense of force, it 
attaches a tactile-sense presentation mechanism, and generation of heat and an heat-absorbing 
device to finger supporter 12HA. 

r0196] Drawing 54 thru/or drawing 56 are what shows the example of composition for showing a 
fingertip a click feeling, By attaching a magnetic body or a permanent magnet to a tactile-sense 
presentation member, and attaching an electromagnet to the coating member of a finger, the 
composition which drives a tactile-sense presentation member is adopted, and, thereby, the 
existence of tactile-sense presentation and the strength of presentation pressure can be controlled. 
While attachment relation between a magnet or an electromagnetism magnet in each member is 
made reverse, i.e., attaching an electromagnet to a tactile-sense presentation member, Although 
the composition which drives a tactile-sense presentation member by attaching a magnetic body 
or a permanent magnet to the coating member of a finger may be adopted, The consideration 
about the weight distribution in a fingertip is required (it is desirable to reduce the influence of 
the moment of gravity as much as possible by making it weight not applied at the tip of a finger 
too much.). N 

[0197]The portion 101 which looked at the back part of the fingertip at the flat surface at the tip 
of wrap covering section 12HA1, and carried out the U shape mostly is formed. 
It is supported pivotally by the rotation pivot 103 after the lobe 102a of the tactile-sense 
presentation board 102 has accepted in the crevice 101a. 

That is, after the rotation pivot 103 is inserted in one side of the lobes 101b and 101b located in 



both the sides of the crevice 101a, the lobe 102a of the tactile-sense presentation board 102 is 
inserted in, and it is further inserted in the lobe 101b of another side. Slip off stop processing by 
fastening is performed to the axis end of the rotation pivot 103, and the coil springs 101c and 
101c are arranged at the portion which was selectively cut among each lobe 101b, and was 
lacked, respectively. 

It is in the state where the rotation pivot 103 was inserted also in these springs, and moderate 
frictional force is given to rotation of the lobe 102a (this is to keep the tactile-sense presentation 
board 102 from rotating carelessly.). 

[0198]The tactile-sense presentation board 102 is in the palm surface side by surroundings **** 
from the tip of a finger, as shown in drawing 55 . 

The portion of the tip slippage functions as a contact portion with a finger. 

[0199]About the driving means (rotating means) of the tactile-sense presentation board 102. It 
comprises the magnetic bodies (iron etc.) or the permanent magnet 102b (a slash is attached and 
shown in drawing 54 and drawing 55 .) attached to the lobe 102a of the tactile-sense presentation 
board 102, and the electromagnet lOld (a slash is attached and shown in drawing 54 and drawing 
55.) provided near the crevice 101a so that this might be countered. That is, since the tactile- 
sense presentation board 102 is supported so that it may rotate around the rotation pivot 103 in 
the above-mentioned portion 101, For example, when the electromagnet lOld is magnetized to 
the permanent magnet 102b and repulsive force (or attraction) is generated among both, the 
tactile-sense presentation board 102 will rotate in the counter clockwise direction (or clockwise 
direction) of drawing 55 . What is necessary is to give the energizing force to the contact 
direction with a finger by the spring member to the tactile-sense presentation board 102, to, use 
together this and the attraction by magnetization of the electromagnet lOld for example, and just 
to control the existence of tactile-sense presentation, when a magnetic body is attached to the 
lobe 102a. 

[0200]In order to show a fingertip a thermal sense, generation of heat / heat sink 104 using a 
Peltier device etc. are arranged at a contact place with a finger among the tactile-sense 
presentation boards 102, and temperature control in the place is performed, for example. 
[0201] Although the magnetic body or the permanent magnet 102b was formed in the lobe 102a 
of the tactile-sense presentation board 102 and the electromagnet lOld to this was formed near 
the crevice 102a in this example, As shown in drawing 57 not only in this, for example, while 
providing a magnetic body or the permanent magnet 102bl, and 102b2 in both the sides of the 
lobe 102a of the tactile-sense presentation board 102, respectively, A mode, such as providing 
two in the lobes 101b and 101b of the covering section which countered these in the 
electromagnet lOldl and 10 Id, respectively, is possible. 

[0202]While attaching formation for a gear part to a tactile-sense presentation member, the 
driving means of a tactile-sense presentation member is constituted, and it may enable it to 
control continuously the presentation pressure to a palmar-side-of-fingers side as a driving means 
of the tactile-sense presentation board 102 by attaching the gear drive and motor section 
corresponding to a gear part to the coating member of a finger. 

[0203]For example, as shown in drawing 58 , the gear drive 105c rotated by the motor section (or 
actuator) 105 which consists of the motor 105a and the reduction gears 105b which are attached 
to the back of covering section 12HA1 is formed, The composition which formed in the lobe 
102a the gear part 102c which gears to this is mentioned to the tactile-sense presentation board 



side. That is, in this example, the torque of the motor 105a rotates the gear drive 105c via the 
reduction gears 105b, and rotational force is transmitted to the tactile-sense presentation board 
102 via the gear part 102c from this gear drive 105c. 

[0204]Next, the example of composition for showing the feel of a raw material and the feel of 
movement to a fingertip is explained according to drawing 59 thru/or drawing 63 . 
[0205]In [ in this example, use the composition shown in drawing 57 about rotation control of 
the tactile-sense presentation board, and ] the end of covering section 12HA1 slippage among the 
tactile-sense presentation boards 102 A, Two are attached to the lobes 101b and 101b of covering 
section 12HA1 which attaches a magnetic body or the permanent magnet 102bl, and 102b2 to 
the position of periphery slippage, respectively, and counters this in the electromagnet 101 dl and 
lOld, respectively. 

[0206] As shown in drawing 59 , the two lobes 102d and 102d with a predetermined interval are 

formed in the end of the tactile-sense presentation board 102A. 

The driving means 105A is established to the gear 102e located among both. 

That is, this driving means 105 A serves as driving force to the above-mentioned gear 102e which 

gears to this gear drive, after comprising the motor 105d and the reduction gears 105e which 

were attached to the back of covering section 12HA1 and transmitting the torque of the motor 

105d to 105 f of gear drives via the reduction gears 105e. 

[0207]The rotation pivot 103 of the tactile-sense presentation board 102A is inserted in each lobe 
102d or the gear 102e. 

[0208] As shown in drawing 60 thru/or drawing 62 , the conveyer style of the strip member 108 
constituted by the drive roller 106 which rotates by the gear 102e, and the follower roller 107 
which follows and rotates to this drive roller is provided in the tactile-sense presentation board 
102A. Namely, the tooth part 106a which gears with the gear 102e to the drive roller 106, The 
endless strip member 108 is wound around this, without forming 106a and forming a gear tooth 
in the roll part 106b located among these tooth parts, the roll part 106b concerned and the 
follower roller 107 are covered, and the strip member 108 made at the charge of a cloth material, 
etc. is laid [ firmly ]. The rotating pivot 106c of the drive roller 106 and the rotating pivot 107a 
of the follower roller 107 are attached to the tactile-sense presentation board 102A, respectively, 
and processing of the slip off stop is performed by fastening of the axis end, etc. 
[0209]A deer is carried out, and in this composition, since the drive roller 106 will rotate via the 
gear 102e from this gear drive if 105 f of gear drives rotate via the reduction gears 105e from the 
motor 105d, the strip member 108 is conveyed. In that case, by rotating the tactile-sense 
presentation board 102A by the electromagnet lOldl, and lOld magnetization of two, a part of 
strip member 108 will contact the palm surface of a finger, and a tactile sense will be shown. It is 
required by attaching the rotation detecting means of the drive roller 106 or the follower roller 
107 to supervise so that the bearer rate of the strip member 108 may not become quick too much. 
[02 10] What is necessary is just to attach the brake member 109 as shown in drawing 61 thru/or 
' drawing 63 to the tactile-sense presentation board 102A, for example, in forming the exothermic 
mechanism for generating frictional heat by contacting the strip member concerned at the time of 
conveyance of the strip member 108, and showing a thermal sense. 

[021 l]The brake member 109 comprises one pair of rotating amis 109a and 109a, and the brake 
plate 109b which connects these ends. 

Each rotating arm 109a consists of the holding part 109al which supports the rotating pivot of 
the gear 102e, and the flexible region 109a2 supported in the pivotable state around the rotating 
pivot of the drive roller 106. 



And as this flexible region 109a2 and 109a2 are straddled, the brake plate 109b is being fixed to 
both end, and as shown in drawing 61 , the strip member 108 runs through between the brake 
plate 109b and the tactile-sense presentation boards 102A. 

[0212]About the brake plate 109b, when itself is formed with magnetic bodies, such as iron, or it 
is formed with a nonmagnetic material body, the permanent magnet is attached, and on both 
sides of the strip member 108, the electromagnet 109c is attached to the brake plate 109b and the 
position which countered among the tactile-sense presentation boards 102A. That is, the brake 
plate 109b can be drawn near to the tactile-sense presentation board 102A side, and the strip 
member 108 can be made to contact by magnetization of this electromagnet 109c. 
[02 13] And since the portion (it is equivalent to the above-mentioned contact part 2f.) which 
contacts the strip member 108 among the brake plates 109b is formed with material with a high 
coefficient of friction of a rubber material etc., it can generate frictional heat between the strip 
members 108. Since frictional heat will always occur when always in contact with the brake 
plate 109b to the strip member 108 while the drive roller 106 is rotating, when presentation of 
heat is unnecessary, the contact to the strip member 108 of the brake plate 109b is canceled. For 
example, when a permanent magnet is attached to the brake plate 109b. When what is necessary 
is to have generated repulsive force by magnetization of the electromagnet 109c, and just to have 
kept away the brake plate 109b from the strip member 108 and the brake plate 109b is formed 
with a magnetic body, When the electromagnet 109c is made un-magnetizing, the energizing 
means for keeping away the brake plate 109b from the strip member 108 should just be 
established to the flexible region 109a2 of the brake plate 109b (return spring etc.). 
[0214]The feel of a raw material can be shown to a finger by changing into the state where 
carried out the deer, rotated the tactile-sense presentation board 102A in this composition, and 
the strip member 108 was contacted to the palm surface of the finger. By rotating the drive roller 
106 in this state, and performing the transfer control of the strip member 108, can show the 
tactile sense accompanied by movement of an object to a fingertip, and further, A thermal sense 
can be shown by transmitting to a fingertip the frictional heat produced when contacting the 
brake plate 109b to the strip member 108 from the strip member 108. 

[0215]It is as follows when a control element required for presentation of the tactile sense and 
thermal sense which were explained above is packed. 

[0216]C) Sensors required for the element and tactile-sense presentation for detection (a pressure 
sensor, the sensor for rotation detection of a roller, etc.) 

- A presentation mechanism and generation of heat / heat-absorbing device of the material 
feeling to the presentation mechanism and fingertip of the click feeling to the element and 
fingertip for heat required for thermal sense presentation, or the sensor D drive controlling for 
temperature detection. 

[0217]First, about a sensor required for tactile-sense presentation of the above-mentioned C, it is 
used in order to control to contact that the thrust which the above mentioned tactile-sense 
presentation board 102 planned to the fingertip, for example is also or to control the feed rate of 
the strip member 108 in the tactile-sense presentation board 102A. And heat and the sensor for 
temperature detection are required also in order not to perform excessive heat presentation as 
well as being used for the temperature control in the case of performing thermal sense 
presentation. The detecting signal acquired by these sensors is altogether sent to the central 
controlling part 9 via the input/output interface part 10 (refer to drawing 6 .). 
[02 18] About the presentation mechanism of the above-mentioned D, describe above, and the 
drive mechanism of the tactile-sense presentation boards 102 and 102A and the delivery 



mechanism of the strip member 108 are mentioned, and about generation of heat/heat-absorbing 
device. As described above, the exothermic mechanism in which the tactile-sense presentation 
board 102 is made to generate frictional heat by the composition which attached generation of 
heat / heat sink 104, and contact with the strip member 108 is mentioned, but the control signal 
over these is sent out from the central controlling part 9 to each mechanism via the input/output 
interface part 10. 

[0219]in addition — the signal transduction between the above-mentioned appliances 8 and the 
input/output interface part 10 — (— refer to drawing 6 .). Even if it performs this by cable type 
communication, it does not matter even if it carries out by radio, but from a viewpoint of not 
restricting flexibility of a candidate's operation or movement, the radio is more preferred (for 
example, input/output interface using the infrared rays or radio based on the standard of 
IEEE1934, etc.). 

[0220]Next, the composition of the central controlling part 9 is explained. 
r02211 Drawing 64 mainly showed the example of composition of the information processing 
portion about vision and auditory information in the central controlling part 9, and is provided 
with the image and the speech synthesis section 1 10, and the integrated controller 111. 
[0222]An image and the speech synthesis section 1 10 generate an image (stereo images etc.) 
signal and an audio signal based on formed data and texture data, such as polygon data, in 
accordance with the rule by which virtual space is specified by the integrated controller 111, 
These are outputted to a visual indication and audio stations, such as a head mount display, or it 
has a role with which the position and sense-of-force control section which unify and mention 
later the information, including weight, a sense of force, a tactile sense, a thermal sense, etc., 
included in texture data are provided. The reason for making the texture data expressing the 
textures of construction material, etc. include information, including weight, a sense of force, a 
tactile sense, a thermal sense, etc., is that it can reduce data volume. 

[0223]As described above, virtual reality and virtual illusion needed to be distinguished in power 
tactile-sense presentation, therefore in this example, the virtual reality database section 110a and 
the virtual illusion database section 1 10b are formed independently. 

[0224]The built database which constitutes the virtual reality database section 110a is as follows 

(the inside of a parenthesis shows numerals). 

[0225] 

a) Environment database (1 10a_l) 

b) Human body database (110a_2) 

c) Clothes database (110a_3) 

d) Tool database ( 1 1 0a_4). 

[0226]First, environment database 110a_l is a data constellation which provides environment for 
the test subject (false image) who experiences the virtual reality world to exist in virtual reality 
space. 

For example, they are picture image data, such as an infinite flat surface and a room. 
However, since the data of the object which a test subject can touch, or can move and can have 
influence virtually (virtual body), for example, a sliding door, a chair, a window, arms, etc. is 
contained in tool database 1 10a_4, it cannot be moved with the data of an environment database 
like a wall, or a ceiling and a scene. 

[0227]Human body database 110a_2 is the test subject itself who experiences a virtual world, or 
a database containing the image and voice data of characters (virtual person). 
[0228]Clothes database 1 10a_3 is a database for constituting a test subject's clothes and the 



clothing of characters, for example, constitution data, such as armor and a dress, is contained. 
[0229]Tool database 1 10a_4 is a database for constituting the object (virtual body) which a test 
subject can do a dynamic operation and can move. 
For example, constitution data, such as a glass and a chair, is contained. 

[0230] About the virtual illusion database section 110b. The database for creating virtually the 
phenomenon which human being cannot actually experience, and constituting it is used, For 
example, the armor made with the wall which will melt and will become soft if it touches, human 
being and fire which will begin to melt if hands are shaken, or water, and all the data for 
breaking into pieces, and a snowman coming out and generating the world of phantasms, such as 
********, virtually, if it touches are contained. Like [ database / this ] the case of the above- 
mentioned virtual reality database, although constituted by the database corresponding to the 
database of a thru/or d, the strictness like [ of a virtual reality database ] a case is not required 
about division of each database. For example, although it has been a standard of judgment 
whether a test subject can touch and move about distinction with an environment database and a 
tool database in the case of a virtual reality database, It is because a clothes database may be 
made to include this since there may be a virtual body which can be moved even if a test subject 
does not touch in the case of a virtual illusion database when it is satisfactory and a wall changes 
to clothes, even if it makes a tool database include this. 

[0231]It is for using each of these databases for the visual presentation based on video 
information, and refer to these for the polygon (data) generation part 110c. It is needed in order 
that this polygon generation part 1 10c may generate various kinds of polygon data based on 
various kinds of above-mentioned databases, The generation part respectively corresponding to 
each database, clothes polygon generation part 110c_3 to human body polygon generation part 
110c__2 to environmental polygon generation part 110c_l to environment database 110a_l, and 
human body database 110a_2, and clothes database 110a_3. Tool polygon generation part 
1 10c_4 to tool database 1 10a_4 is provided. In human body polygon generation part 1 10c_2, a 
test subject's polygon data are generated based on the data from an actual condition motion 
generation part mentioned later. 

[0232]The polygon (data) generation part 1 lOd is formed like [ database section / 1 10b / virtual 
illusion ] the case of a virtual reality database. 

[0233]The virtual polygon synchronizer llOe is a portion which compounds and outputs the data 
generated by the above-mentioned polygon generation parts 110c and HOd. 
The information integrating part (1 lOf thru/or 1 lOh) sent out to the image output unit (stereo) 
112 of a visual indication and the speech output units 11 (head mount display etc.) the 
information, including stereo images etc., by which picture composition was carried out, After 
taking out and gathering the data of gravity, a sense of force, a tactile sense, and a thermal sense 
from the texture data obtained from each polygon generation part, it sends out to the position and 
sense-of-force control section which mention each data constellation later. 
That is, after the information about gravity is extracted by the gravity information integrating 
part 1 lOf, it is sent to the below-mentioned gravity recognition part, and after the information 
about a sense of force is extracted by the sense-of-force information integrating part 1 lOg, it is 
sent to the below-mentioned sense-of-force recognition part. After the information about a tactile 
sense and a thermal sense is extracted in a tactile sense and the thermal information integration 
part HOh, it is sent to the tactile sense and heat recognition part of the after-mentioned [ both ]. 
[0234]The interference comparing element HOi is formed in order to distinguish whether 



interference has broken out between the test subject and the virtual body based on all the data 
obtained by each polygon generation part. 

When there is interference (i.e., when it judges that presentation of the sense of force and thermal 
sense which are received from contact with a virtual body or a virtual body may be required), 
interruption (INT) shown below is generated. 

[0235]- INT to a position or sense-of-force control (for example, the time "position control" of a 
value "0" is shown, and the time "sense-of-force control" of a value "1" is shown.) 

- INT to tactile-sense control (for example, the time "with no control" of a value "0" is shown, 
and the time "those with control" of a value "1" is shown.) 

- INT to thermal sense control (for example, the time "with no control" of a value "0" is shown, 
and the time "those with control" of a value "1" is shown.). 

[0236]The control content by these is mentioned later. 

[0237]The input to an image and the voice synthesis processing section 110 is detection 
information acquired by the above mentioned magnetic sensor or a gyro sensor. 
The detection information on a magnetic sensor ("MGS" of a figure) is sent out to the voice 
signal processing section HOj or the virtual polygon synchronizer HOe, and the detection 
information on a gyro sensor ("JYS" of a figure) is sent out to the polygon generation part 110c. 

[0238]The voice signal processing section HOj generates speech information based on the 
database of the sound source in the virtual reality world or the world of virtual illusion, and sends 
this out to the voice output part 1 13 of a visual indication and the speech output unit 11. This 
voice signal processing section HOj can be shared between virtual reality and virtual illusion. 
[0239]Selection of whether the integrated controller 111 makes the world of virtual reality or 
virtual illusion appear through a visual indication and the speech output unit 1 1, or the appliance 
for a power tactile sense and thermal sense presentation, It is the central portion which judges the 
restoration after the operation of said protection feature (mechanism of risk aversion), or 
manages the closed rule in the world of virtual reality or virtual illusion. In order that this 
integrated controller 111 may raise the attachment-and-detachment nature of an appliance, 
control of the pair of element maintaining structure 114 which uses the state of a pair of element 
for holding temporarily is also performed (in drawing 47 and the slider mechanism 89 of 61, 
when wearing an appliance, or when you remove, the sliding member 90 is moved.). 
[0240]Next, control of a position, a sense of force, a tactile sense, and a thermal sense is 
explained. 

r024H Drawing 65 shows the example of composition of the position and the sense-of-force 
control section 115 which constitute the central controlling part 9, and a tactile sense and the 
thermal sense control section 116. 

[0242]The position and the sense-of-force control section 1 15 are provided with the component 
shown below (the inside of a parenthesis shows numerals.). 
[0243]- Position recognition part (115a) 

Processing which asks each wire length for the angle of a joint based on the data etc. which were 
acquired by the early calibration (it mentions later) is performed. Therefore, detection 
information is received from the sensor ("WLS" of a figure) which detects wire length, and this 
is sent out to a latter Tsuyoshi Saneshige recognition part about a recognition result. 
[0244]- Tsuyoshi Saneshige recognition part (115b) 

While adding the data which shows the gross weight of an appliance to a test subjects weight 



data obtained from the above-mentioned gravity information integrating part 1 lOf, actual weight 
data is added to the information acquired by the position recognition part 1 15a. That is, the 
weight of the test subject related in the appliance by this is determined. 
[0245]- Virtual gravity recognition part (115c) 

Weight is given to the virtual body from the above-mentioned gravity information integrating 
part HOf, and virtual weight data is added to the data obtained by the Tsuyoshi Saneshige 
recognition part 1 15b. For example, when a test subject has a book which is a virtual body in a 
hand, it is necessary to consider the virtual weight (weight assumed to the virtual body) given to 
. the book. 

[0246]- Sense-of-force recognition part (115d) 

It is calculated what sense of force the information from a tension sensor ("TTS" of a figure) is 
acquired, or a test subject receives based on the virtual weight from the information and the 
virtual gravity recognition part 1 15c of the sense of force by the virtual body from the sense-of- 
force information integrating part HOg. For example, when a test subject assumes the situation 
of having a virtual body in the hand, and the virtual body concerned presupposes that it was an 
actual object, the power which the hand and the arm will receive is recognized by calculation. 
However, the interrupt (INT) to the above-mentioned position from the interference comparing 
element HOi or sense-of-force control occurs, and when the value at that time is "0", it does not 
operate. 

[0247]- Actual condition motion generation part (1 15e) 

It is a portion which constitutes a motion generation part with the below-mentioned prediction 
motion generation part, Based on the data from the above-mentioned Tsuyoshi Saneshige 
recognition part 1 15b, and the wireframe data of human body database 1 10a_2, a test subject's 
motion at present is acquired as wireframe data, and this is sent out to human body polygon 
generation part 110c_2 or the below-mentioned risk-aversion control section. However, the 
interrupt (INT) to the above-mentioned position from the interference comparing element HOi or 
sense-of-force control occurs, and when the value at that time is "1", it does not operate. 
[0248]- Prediction motion generation part (1150 

Based on the data from sense-of-force recognition, and the wireframe data of human body 
database 1 10a_2, the motion predicted about a test subject is acquired as wireframe data, and this 
is sent out to the below-mentioned wire length control section. However, the interrupt (INT) to 
the above-mentioned position from the interference comparing element 1 lOi or sense-of-force 
control occurs, and when the value at that time is "0", it does not operate. 
[0249]- Risk-aversion control section (115g) 

When trying to take dangerous posture with a human body based on the wireframe obtained by 
the actual condition motion generation part 1 15e, when posture which deviates from the 
allowable angle of a joint is predicted, a wire and its driving source are separated and prevented. 
For example, the drive of a wire is forbidden by separating both in the electromagnetic clutch 
mechanism 117 using a permanent magnet and an electromagnet. 
[0250] Drawing 66 is a flow chart figure showing an example of a control action when an 
electromagnetic clutch mechanism is used. 

[0251]First, after acquiring the detecting signal from the sensor for contact detection in Step SI, 
in the following step S2, it is judged whether an electromagnetic clutch mechanism is in an 
integrated state. For example, the permanent magnet 77 fixed to the wire 73 in the example 
shown in drawing 39 , Whether the electromagnet 79 fixed to the wire part 81a of the sliding type 
actuator 81 has joined together. In being in the state which can judge based on the sensor 78 for 



contact detection, and the detecting signal from 78', and can pull the wire 73 by the sliding type 
actuator 81 by both combination, Although it progresses to step S4, when that is not right, after 
making it move so that it may progress to Step S3, the sliding type actuator 81 may be controlled 
and the wire part 81a may approach the wire 73, it returns to Step SI. 
[0252]When it is asked whether it is in a state with traction of a wire dangerous with the 
following step S5 and this is in a safety within the circle after acquiring the detecting signal from 
a tension sensor (TTS) in step S4, return to step S4, but. When that is not right, it progresses to 
the following step S6, and an electromagnetic clutch mechanism is uncombined (for example, a 
permanent magnet and an electromagnet dissociate.). 

[0253]When the traction to a wire goes abruptly up, a dangerous condition occurs, for example at 
the time of generating of structural interruption in Step S7, and it is necessary to cope with it 
immediately to this, and it progresses to the following step S8 and the traction of a wire exceeds 
the adsorption power of a permanent magnet, it progresses to Step S6. When the traction of a 
wire is below the adsorption power of a permanent magnet, it progresses to step S4. 
[0254]- Wire length control section (1 15b) 

The length of each wire is controlled based on the data from the prediction motion generation 
part 1 15f, and a control signal is sent out to the wire actuator 118. The interrupt (INT) to the 
above-mentioned position from the interference comparing element HOi or sense-of-force 
control occurs, and when the value at that time is "0", Wire length is controlled to shift to the 
posture from the prediction motion generation part 1 15f on the basis of the posture by the actual 
condition motion generation part 1 15e so that the tension of a wire becomes fixed. When a value 
is "1", wire length is controlled to show only the sense of force acquired from the prediction 
motion generation part 1 15f, with the posture by the actual condition motion generation part 
115e held. 

[0255]The tactile sense and the thermal sense control section 116 are provided with the 
component shown below (numerals are shown in a parenthesis.). 
[0256]- Heat recognition part (1 16a) 

The temperature information of a test subject's fingertip is acquired by the sensor for heat or 
temperature detection ("THS" of a figure), and is supervised. When the information concerned 
has deviated from tolerance level, when a dangerous temperature is reached exceeding upper 
limit temperature, for example, The signal for stopping the electric power supply to generation of 
heat and the heat-absorbing device 1 19, or reversing control (shift or its reverse shift to an 
endothermic from generation of heat) is generated, and it sends out to the below-mentioned 
thermal control part. 

[0257]- Tactile-sense recognition part (1 16b) 

A pressure sensor ("PSS" of a figure) detects the state of the pressure of a fingertip, or the 
number of rotations of a roller (see 106 of drawing 68 and 107.) is detected and supervised with 
a rotation detection sensor ("RLS M of a figure). When it is judged that the number of rotations of 
a roller is too quick when it judges that the detected pressure deviated from the inside of 
tolerance level or, that is sent out to the below-mentioned tactile-sense control section, and it 
prevents so that an overpressure etc. may not be added to a finger. 
[0258]- Heat pattern generation part (1 16c) 

The pattern generation part is constituted with the below-mentioned tactile-sense pattern 
generation part, and the presentation pattern of temperature sense to show a fingertip, based on 
the information from the above-mentioned motion generation part, or a tactile sense and the 
thermal information integration part HOh and the information from the heat recognition part 



1 16a is generated. The interrupt (INT) to the above-mentioned position and sense of force 
occurs, and the value at that time is set to "1", and only when the value at the time of interruption 
generating to thermal sense control is 'T\ it operates. 
[0259]- Tactile-sense pattern generation part (116d) 

The presentation pattern of a tactile sense to show a fingertip based on the information from the 
above-mentioned motion generation part, or a tactile sense and the thermal information 
integration part HOh and the information from the tactile-sense recognition part 116b is 
generated. The interrupt (INT) to the above-mentioned position and sense of force occurs, and 
the value at that time is set to "1", and only when the value at the time of interruption generating 
to tactile-sense control is " 1 ", it operates. 
[0260] - Thermal control part ( 1 1 6e) 

It is a portion which sends out a control signal to generation of heat and the heat-absorbing 
devices (Peltier device etc.) 119 in response to the instructions from the heat pattern generation 
part 116c. 

[0261]- Tactile-sense control section (116f) 

It is a portion which controls by sending out a control signal to the drive mechanism 120 and the 
roller actuator 121 of a tactile-sense presentation board in response to the instructions from the 
tactile-sense pattern generation part 116d. 

[0262] About tactile-sense control, the timing which applies the pressure of a finger is set up 
beforehand, When it becomes the timing concerned, input devices (a keyboard, a mouse, a jog 
dial, a trackball, etc.) with a virtual image can be displayed on a visual display unit, and the 
touch and button operation to the input device of imagination can perform directions, data input, 
etc. by a command. 

[0263]Next, the calibration processing performed at the time of initial setting about an appliance 
is explained according to drawing 67 thru/or drawing 69 . 

r02641 Drawing 67 is a flow chart figure showing the example of processing for acquiring a range 
of motion (range in which the joint operates), the temporal response of wire length, and the 
maximum of position control speed. 

[0265]First, after equipping the candidate with the appliance and controlling the wire actuator 
118 by Step SI to be in the state where the tension of each wire is constant, in the following step 
S2. In order to demand imitation of operation from a test subject (candidate), speech information 
(voice guide which let the speech output unit 1 13 in a visual indication and the speech output 
unit 1 1 pass) is given. 

[0266]About the operation I get a test subject to copy, the example shown below is given, for 
example. 

[0267]- An iron dumbbell is grasped by elbow expansion in the state where took out with the 
hand near at hand and the fist was built, inward rotation, the 2nd or DIP of the fifth finger, PIP, 
MP crookedness, IP of a first digit, and MP crookedness and a hand, . It can set in the state 
where took out with the palmar flexion and the hand of the wrist at the time of the supination 
after raising this, elbow crookedness, and finger crookedness near at hand, and the palm surface 
was flattened. The dorsal flexion and the **** state of the wrist from a state where the palmar 
flexion and the wrist of the flat grade of confrontation, the 2nd or MP abduction of five fingers, 
and the wrist at the time of the finger expansion from a state which bent CM radial flexion 
abduction and the wrist of the first digit downward were bent upwards, At least the curve of 
confrontation in the state where the 2nd thru/or DIP of the fifth finger, PIP, and MP expansion, 
and MP introvert and the thumb were attached to the root of a digitus minimus is CM ulnar 



flexion introvert of a first digit. 

[0268]In the following step S3, in order to provide for a test subject by making into video 
information operation which should be copied, the information concerned is sent out to a visual 
indication and the speech output unit 11. And I get a test subject to copy operation so that the 
image which shows operation (model operation) of the hand and arm which were projected on 
this device, and the image acquired by photoing a test subject's hand and arm may lap mostly. In 
order to compound the image of model operation, and a test subject's image and to project on a 
visual indication and the image output unit 112 of the speech output unit 11, For example, Once 
incorporating into the central controlling part 9 the video signal of the test subject who the 
imaging means was attached to a visual indication and the speech output units 11, such as a head 
mount display (solid state image pickup devices, such as a CCD type and an MOS type area 
image sensor etc.), and photoed it to them via the input/output interface part 10, What is 
necessary is just to send out an output signal to a visual indication and the speech output unit 11, 
after performing an image synthesizing process with the image which shows position amendment 
by an image-coordinates system, and model operation. 

[0269]In following step S4, each wire length is detected and it is judged by the position 
recognition part 1 15a whether length change is in the reference interval decided beforehand. And 
when change is beyond a reference value, I return to Step S3 and have imitation of operation 
rerun, but when that is not right, it progresses to the following step S5. 

[0270]While clocking in Step S5 according to the beforehand fixed fixed time interval (sampling 
period), It progresses to Step S6, after acquiring the data in which the amount of displacement of 
each wire length in accordance with time progress (length displacement of the wire detected for 
every sampling time on the basis of the wire length at the time of an operation start) is shown. 
[0271]For example, as shown in the graph charts of drawing 68 , time "t" is taken along a 
horizontal axis, a certain wire length "L" is taken along a vertical axis, and the graph curve gy (in 
the case of a .young man) and the graph curve go (in the case of elderly people) are roughly 
shown on it. "tO" in a figure shows the operation start time, and "deltaTs" shows the sampling 
(time) interval. "L0" shows the wire length in front of a test subject's operation, and "LI" shows 
the wire length at the time of a test subject's operation finish, respectively. That is, the amount of 
displacement of wire length is expressed with f 'deltaL=L-L0", and the maximum (range of 
motion) is "deltaLmax=Ll-LO." 

[0272] As shown in a figure, in the case of a young man, deltaL rises from immediately after an 
operation start immediately, signs that carry out asymptotic to L=L1 and it is saturated are 
accepted, and when it is elderly people, signs that deltaL rises from immediately after an 
operation start slowly, and it is eventually saturated in L=L1 are accepted. 
[0273]Therefore, since the wire length L in a certain time t (=t0+ n-delta Ts and n are natural 
numbers.) can be asked for the amount of displacement deltaL (it corresponds to a joint angle, 
pronation, a supination angle, etc.), A test subject's operation is acquirable as a temporal change 
of wire length by storing this data in the memory measure with the hour entry (this processing is 
Step S6 of drawing 67 .). It is a test subject's human-body-structure model (it is a numeric model 
which shows the dynamic structure about a human body, and) in that case. For example, refer to 
Japanese Patent Application No. No. (JP,11-192214,A) 266 [ ten to ]. When what was put in a 
database beforehand can be used, It can be judged whether by considering comparison and 
contrast as the above-mentioned detected information, power with a test subject's muscles 
impossible for etc. is applied, for example in a movable range, operating time, etc. of each joint 
which are acquired from the model concerned. 



[0274] Although it judges whether the data acquisition in Step S6 was completed about all the 
operations and progresses to Step S8 at continuing Step S7 (refer to drawing 67 .) at the time of 
an end, it returns to Step S2 at the time of un-ending. 

[0275] At Step S8, the maximum velocity (Vmax) in the position control (or control of wire 
length) of each wire is computed. 

[0276]That is, when the inclination (or inclination) in the graph curve shown in drawing 68 is 
calculated, the maximum in the inside of it is Vmax, and it is required [ this ] in order to forbid 
that a wire should be pulled at the speed which exceeds Vmax in control of wire length. It is 
"Vmax=max (delta Li/delta Ts). When an integer variable is set to "i", "deltaLi" However, wire 
length L(i) in time t=t0+ i-delta Ts, It is a difference with the wire length L (i+1) in time 
t=t0+(i+l) -deltaTs, and "L(i+1)-L(i) n , and max(X) is a function, which shows the maximum 
within the domain of the variable X. 

[0277]Thus, while acquiring the t(time)-L (wire length or positional displacement) characteristic 
which shows the temporal response of wire length accompanying the target change of operation, 
The upper limit which seasoned with the safety ratio the maximum of control speed or this which 
is permitted about the drive controlling of a wire member can be calculated by computing the 
inclination in the change concerned. 

r02781 Drawing 69 is a flow chart figure showing the example of processing for acquiring the 
maximum of the amount of power tactile-sense presentation, and the maximum of sense-of-force 
presentation speed. 

[0279]First, in Step SI, so that the length of a wire member may become fixed by control of the 
wire actuator 118 after wearing of an appliance, It progresses to the following step S2, after 
changing into the state where wire length was maintained at constant value, and contacting the 
above-mentioned tactile-sense presentation board (102, 102A) on a finger about the tactile-sense 
presentation to a fingertip and holding this state. 

[0280]It is the same as that of Step S2 of drawing 67 , or S3, and I give explanation of operation 
by a voice guide to a test subject, and have the operation projected on a visual indication and the 
speech output unit 1 1 copied about Step S2 or the following step S3. 

[0281] A tension sensor detects the tension of each wire and the sense-of-force recognition part 
115d judges whether it is below the reference value with which the rate of change was decided 
beforehand, in continuing step S4, if that is right, it will progress to the following step S5, but I 
return to Step S3 and have operation rerun. 

[0282]While clocking in Step S5 according to the beforehand fixed fixed time interval (sampling 
period), After a pressure sensor detects the pressure value which ****** the data in which the 
tension change (variation of the wire tension detected for every sampling time on the basis of the 
tension value at the time of an operation start) of each wire in accordance with time progress is 
shown, and is applied to a finger at each time, it progresses to Step S6. That is, in the graph 
charts which set the time-axis as the horizontal axis and made the vertical axis the tension of a 
wire, or the pressure to the finger, By obtaining the detected information for every sampling time 
in the same procedure as explanation by drawing 68 , and storing this in the memory measure 
with the hour entry, The change (the degree of the sense of force given to a test subject 
corresponding to operation of a hand or an arm is shown.) of wire tension based on a test 
subject's operation and the pressure variation (the degree of the tactile sense given to a test 
subject corresponding to operation of a finger is shown.) to a finger are acquirable. 
[0283] Although it judges whether the data acquisition about all the operations was completed 
and progresses to Step S8 at Step S7 at the time of an end, it returns to Step S2 at the time of un- 



ending. 

[0284]At Step S8, the maximum velocity in the tension control of each wire and the maximum 
applied pressure (the maximum presentation pressure) in tactile-sense presentation control are 
computed. That is, while acquiring the t(time)-TS (wire tension) characteristic which shows the 
temporal response of the wire tension accompanying the target change of operation about the 
former maximum velocity, It is required in order to forbid that a test subject should be shown the 
sense of force corresponding to the tension which can calculate the upper limit which seasoned 
with the safety ratio the maximum of sense-of-force presentation speed or this which is permitted 
about an object by computing the inclination in the change concerned, and exceeds this value. 
The latter maximum applied pressure is the maximum of the detected pressure value. 
It is required in order to regulate so that the pressure exceeding the value of this may not be 
applied to a finger. 

[0285]The field shown below is mentioned as an example of application of the power tactile- 
sense presentation system explained above. 

[0286]- Various kinds of simulators using virtual reality, A manipulator, a robot arm, etc. which 
copied the joint flexibility of the device and the human body for the drive assistance of the pair 
of element in the game machine machine and medical field using the power tactile-sense 
presentation system and virtual illusion at the time of the remote control in the tele reality field, 
or a power assist as it is. 

[0287]About the last example, while attaching the above-mentioned appliance and wire to the 
skeletal structure thing which copied and created the hand of a human body, and the joint 
structure of the arm, the manipulator and hand of composition of having built drive mechanism, 
a driving source, etc. of the wire in the skeletal structure thing can be created. And if a test 
subjects skill is equipped with an appliance, a wire, etc. completely equivalent to having 
attached to these manipulators, with a manipulator, the copy of the power tactile sense when a 
thing is touched or it raises can be carried out to a test subject's hand and arm as it is, and it can 
be shown. 

[0288]A deer is carried out, and according to the power tactile-sense presentation system 
concerning this example, the advantage shown below can be acquired. 
[0289]- Since only the joint of a human body is used, it is not necessary to attach an external 
skeleton mechanism part with joint structure or axis structure to a human body. Therefore, it is 
suitable for the weight saving of a mechanism part, or slimming down, and wearing is easy and it 
is easy to move it. 

[0290]- Space-saving-izing is possible by realizing drive controlling of the wire imitating muscle 
arrangement of the human body, and arranging the actuator of the wire concerned to an appliance 
efficiently. The source of power and wire drive mechanisms are reducible by combining a wire 
and its drive mechanism, and the mechanism using a spring member. 
[0291]- Since what is necessary is just to attach a supporter to the back of a hand part 
fundamentally, when forming the presentation mechanism of temperature or a tactile sense in a 
palm surface, don't cause trouble. 

[0292]- Safety measures are taken against pressure by a supporter, damage with a wire, etc. 
[0293]- Like the feel of the moment of touching a key, a button, etc., tactile-sense presentation 
when a hard thing is touched is possible. 

[0294]- **** tactile-sense presentation of whether for the feel which touched the raw material, 
and this raw material to flow in the one direction, and to go by a fingertip is possible. 



[0295]- A thermal sense can be shown to a fingertip. 

[0296]- The function of motion capture is realizable by using the wire member for sense-of-force 

presentation as a detection means for operation recognition. 

[0297] 

[Effect of the Invention] According to the invention concerning claim 1, only by providing a 
tactile-sense presentation member to a coating member, and rotating this, since a tactile sense 
can be shown to the palm surface of a finger, a mechanism becomes easy and a tactile-sense 
presentation mechanism can be compactly created, so that clearly from the place indicated 
above. 

[0298]According to the invention concerning claim 2 or claim 6, thermal sense presentation can 
be easily performed by providing a heater element or endothermic elements in a tactile-sense 
presentation member. 

[0299]According to the invention concerning claim 3 or claim 7, the feel at the time of contact 
with a mobile can be shown by covering a drive roller and a follower roller and making it run the 
strip member of endless form. 

[0300]According to the invention concerning claim 4 or claim 8, thermal sense presentation (heat 
presentation) can be easily performed by contacting the contact part formed with material with a 
high coefficient of friction to a strip member, and generating frictional heat, without using a 
heater element. 

[0301]In the power tactile-sense presentation system of the type which presents a power tactile 
sense by the drive controlling of a wire member according to the invention concerning claim 5, 
A tactile-sense presentation member is attached to the coating member with which the tip part of 
a finger is equipped, and since what is necessary is just to form the mechanism in which this is 
rotated by a driving means, it is suitable for the weight saving of an appliance, or the 
simplification of the mechanism. 

[0302] According to the invention concerning claim 9, since the number of the wire members 
attached to a coating member by using the elastic member for acquiring the energizing force to 
the direction of the coiled position of fingers or an extension position can be reduced, a 
mechanism can be simplified. 

[0303] According to the invention concerning claim 10 or claim 1 1, the driving means of a 
tactile-sense presentation member can be simply constituted by using the magnetic body or 
permanent magnet attached to a tactile-sense presentation member or a coating member, and an 
electromagnet. 

[0304]According to the invention concerning claim 12 or claim 13, the presentation pressure to 
the finger by a tactile-sense presentation member can be changed free by the driving means using 
a motor section and a gear. 



[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

IDrawing H it is an explanatory view showing the basic constitution of the tactile-sense 



presentation mechanism concerning this invention. 

[Drawing 21 It is an explanatory view showing basic constitution about the tactile-sense 
presentation mechanism for showing a fingertip the feel of a raw material. 
[Drawing 3H t is a side view showing the muscle arrangement in a finger part roughly. 
[Drawing 41I t is a figure showing the basic constitution of the power tactile-sense presentation 
system concerning this invention. 

[Drawing 51 An example of operation of this invention is shown with drawing 6 thru/or drawing 
69, and this figure is an explanatory view about the concept of virtual reality and virtual illusion. 
[Drawing 61 It is a figure showing the outline of an equipment configuration. 
[Drawing 71 It is a figure for explaining wearing of the appliance to a candidate with drawing 8 
and drawing 9 , and this figure shows the example from which the mounting direction to the 
human body of an upper arm part supporter is a counter direction to the mounting direction to the 
human body of a finger supporter or a front arm part supporter. 

[Drawing 81 It is a figure showing the example into which the mounting direction to the human 
body of each supporter is unified. 

[Drawing 91 It is a figure showing the state where the human body was equipped with each 
supporter. 

[Drawing 101 It is a figure showing the whole hand part supporter roughly. 
[Drawing 1 li lt is a figure showing roughly the hand part supporter seen from the shell side. 
[Drawing 121 It is a figure showing roughly the hand part supporter seen from the side. 
[Drawing 131 It is a figure showing the example of shape of a spiral spring. 
[Drawing 141 It is a figure showing the example of use with the spiral spring group of multiple- 
string structure. 

[Drawing 151 It is a side view of a finger part showing the state where the regulatory mechanism 
of the degree of spring strength was attached to the covering section. 

[Drawing 161 It is a figure showing the example of composition about the regulatory mechanism 
of the degree of spring strength. 

[Drawing 171 It is a figure showing example of another about the regulatory mechanism of the 
degree of spring strength. 

[Drawing 181 It is a figure showing the example of composition which provided the regulatory 
mechanism in the root of the spiral spring. 

[Drawing 191 It is a figure showing roughly the example of an adjustment mechanism of the 
covering section doubled with the size of the finger. 

[Drawing 201 It is a figure showing the example of composition which used the hinge type coil 
spring for the back of the covering section. 

[Drawing 2 li lt is the figure seen from the shell side about the wire arrangement in a hand part 
supporter. 

[Drawing 221 It is the figure seen from the thumb side about the wire arrangement in a hand part 
supporter. 

[Drawing 231 It is an explanatory view showing the example of processing of a wire end. 
[Drawing 241 It is a figure showing arrangement of the V character-like spring provided in the 
covering section near MP joints. 

[Drawing 251 It is a figure showing the example of V character-like spring geometry. 
[Drawing 261 It is a figure showing the example of composition of a shell side supporter. 
[Drawing 271 It is a figure showing the example of hinge spring geometry. 
[Drawing 281 It is a figure showing the important section of the used machine style of a hinge 



spring. 

fDrawing 291 It is a figure showing example of another of a shell side supporter. 

fDrawing 301 It is a figure showing an example of the movement mechanism for introvert and 

abduction. 

[Drawing 3 li lt is a figure showing the example using a magnet in the movement mechanism for 
introvert and abduction. 

[Drawing 321 It is a figure showing example of another of the movement mechanism for introvert 
and abduction. 

[Drawing 331 It is a figure showing the important section of the joining structure which installed 
three spiral springs side by side. 

[Drawing 34H t is a figure showing the example of composition of a sliding type reaction 
adjustment mechanism. 

[Drawing 351 It is a figure for explaining the confrontation movement mechanism in CM joint of 
a thumb with drawing 36 , and this figure is a figure seen from the shell side. 
[Drawing 361 It is the figure seen from the direction which intersects perpendicularly with the 
motion axes of a thumb. 

[Drawing 371 It is an explanatory view about wearing of a wrist supporter. 
[Drawing 38H t is a figure showing an example of wire drive mechanism. 
[Drawing 39H t is a figure showing example of another of wire drive mechanism. 
[Drawing 401 It is a figure showing the example of an electromagnetic clutch mechanism. 
[Drawing 4 11 It is a figure showing a hand part supporter with drawing 42 , and this figure is a 
figure seen from the shell side. 

[Drawing 421 It is the figure having extracted only the wire member and in which showing those 
arrangement. 

[Drawing 43 l it is a figure showing the example of support of the wire in a finger supporter. 
[Drawing 441 It is a figure showing an initial state (abduction and flat grade) and the state like 
introvert / curve about a finger part, respectively. 

[Drawing 451 It is a figure showing arrangement of the wire member in a shell side supporter. 
[Drawing 461 It is a figure for explaining arrangement of the wire member about operation of a 
wrist joint. 

[Drawing 471 With drawing 48 , it is a figure showing an example of the status maintenance 
mechanism of a wrist supporter, and this figure shows the curve condition of a knuckle. 
fDrawing 481 It is a figure showing the extended state of a knuckle. 

[Drawing 491 It is a figure showing arrangement of the wire member concerning pronation and 
supination operation. 

[Drawing 50H t is an explanatory view showing the supination, a standing position, and an 
inward rotation state. 

[Drawing 5 li lt is a figure showing the example of composition which attached the C character- 
like guide member to the side of the front arm part supporter. 

fDrawing 521 It is a figure showing the example of composition of the supporter for elbow part 
combination. 

fDrawing 531 It is a figure showing the example of composition of a front arm part supporter and 
an upper arm part supporter. 

fDrawing 541 An example of a tactile-sense presentation mechanism is shown with drawing 55 

and drawing 56 , and this figure is a top view. 

fDrawing 55H t is a sectional view showing an important section. 



[Drawing 561I t is a perspective view. 

fDrawing 571 It is a top view showing example of another of a tactile-sense presentation 
mechanism. 

fDrawing 581 It is a figure showing the example of the tactile-sense presentation mechanism 
using a gear drive. 

fDrawing 591 An example of the tactile-sense presentation mechanism using the conveyer style of 
the strip member by roller drive is shown with drawing 60 thru/or drawing 63 , and this figure is a 
top view. 

fDrawing 601 It is a top view showing the portion of a tactile-sense presentation board. 
fDrawing 61 l it is a side view showing the important section of a tactile-sense presentation board. 
fDrawing 621 It is a perspective view showing the important section of a tactile-sense 
presentation board. 

fDrawing 631 It is a perspective view showing the brake plate for the friction grant to a strip 
member. 

fDrawing 641 It is a figure showing the example of composition of the information processing 
portion about vision and auditory information. 

fDrawing 65 l it is a figure showing the example of composition of a position and a sense-of-force 
control section, and a tactile sense and a thermal sense control section. 
fDrawing 661 It is a flow chart figure showing an example of a control action using an 
electromagnetic clutch mechanism. 

fDrawing 671 It is a flow chart figure showing the example of processing for acquiring the 
temporal response of a range of motion or wire length, and the maximum of position control 
speed. 

fDrawing 681 Thev are graph charts showing the temporal response of wire length. 
fDrawing 691 It is a flowchart figure showing the example of processing for acquiring the 
maximum of the amount of power tactile-sense presentation, and the maximum of sense-of-force 
presentation speed. 
[Description of Notations] 

1, 2 - A tactile-sense presentation mechanism, la, 2a — A tactile-sense presentation member, lb 
— Driving means, le — A heater element or endothermic elements, 2b — A drive roller, 2c — 
Follower roller, 2d [ - Power tactile-sense presentation system, ] - A strip member, 2e - A 
driving means, 2f — A contact part, 3 3a, 3af — A coating member, 3b — A wire member, 8, 12 — 
An appliance, 101 d, lOld 1 or lOld [ - A motor section, 105c / -- A gear drive, 106 / -- A drive 
roller, 107 / - A follower roller, 108 / ... Strip member ]2 - An electromagnet, 102c - A gear 
part, 102b, 102bl, 102b2 — A magnetic body or a permanent magnet, 105 
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18,1 8^m§flTfc "3 , #§I36A'* 1 

7 w-JBa^-f -f- i9.i9 w-ac-tit-f wai 

o (mm) izmmzixtiimx-mfezftx^z. 
x. &}m'<*i7cDmmt±iwmi 5iz®mz 
nxti*). ^wmtbm±im2Q bam&m** 

lKn&ZtfmBXZ&mfobtoX^h (0£^f 
r ALj Sr#Hg. ) . 

[0073] g£±(f«i 2 0(4, wm&u#m.& 1 6 
a<oiiffin^sit^sm2 1 , 2 1 (c-en-f aifffl 
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zti&zt x-m^mtrnx-mz fix a o , < a > 

0, (B) 0t^-f J: at. *<0+SwaMWcli**±. 
(ftt 2 0 0l9C<t"C<N2: Hit* oT.TftJ:9*gi:$ 
tut 2 mvWM 2 2.22 AHWl:** £ ftT V > 
3>. -f-LT. PM22, 2 2«IBttt. MP3«gP 2 2 
J:>)Ji/hScoft«lii52 3*«§ti-CfcO. UBIS&l 

s.is oratfiMw-s j: a t^jfcsftfcmgs 2 4 t 

i±, X h y A- 2 5 £ , f£* h >y A- 2 5 «D/ft3& ( ftSS 
ffi) 2 5a**tt«2 3<^r<0BIKSiSS*TffLo»t 
•& fctfXOfrtMl * f#&ff ^3 4 ;W <* 2 6 *<iR£§ ftT 
V^. ft, Xh-yA--25<0Jftgff25ai:#O23£ 

m.m&22, 22* (d> B^MMiio^rntcH 

«3tfT3l3gA*i7£tt3g3-£S::i: (A*<og#_b 
ffl&ft) teT'#Ti>, *<7>iS, FTO2 2, 2 

2* (D) 0OR^ff-HI"9^IfiItllIK$-t-Cgi5SA*^l 

7£^4£fctt-C3*rvMt3ftt$r-5-0*4 (ft, 
7^- 2 5<DJl\gP 2 5 aWlHWWft^^'CJiKW** 

tt-rs. ) . 

[00 74] L*»LT. *aiJS"«i. PMRS2 2. 2 2 

LT^ftS: IsHSStf* i i: t J: -p t^issa* 1 

7, i ie)§cZ*m&-tz>ztifiX'%z>(r>x\ ffi&m 

1 3 fc iffla5«« 1 4 At Z&A-isblth Z k X'KJWM 
m&ZfiiXZWtyV^Z'bZK-t&ZktfX'ZZ. 

[00 7 5] HI Y94?<r)W(miA&* 
tfLX)5 y ). ( A ) t 0J2¥ffi0, ( B ) t^-fH 
tt. (A) B*5B-Bttt»5SrBiB£jSLTi>*4. 

[0076] SSpS 1 2 HA 2 tm^$iti>SPMl 6 B 
<7>m 1 6 B a F*l t fi , A 7 ^- 2 7 jWHBfflttfctt 
SrCK«3ft.Ti3 0 . #3 13! a** l 7 

r-27tH^§tlTV->§. BP*j, #3l3gA*l 7 

ami 5<,zm%ztifcm>bte%ttwmft 

M* 1 6 B a tJgJfiSfLfe 2o<7)*$ SfL2 8,28 

r-2 7tffl£5ilTV^. 
[ 0 0 7 7 ] * 5 4 V- 2 7 tli, £ft.fcgi3R/<* 1 7 

<o#^i*»-> T^B § mt&fFt S t&vnWIt 

g?2 7aA^$ft^i:tt,C, *0)ffiS£ft#-f Sfc 
tot ( B) BO±**|6|V^SaftL^HftJH2 7 b^Jg 
iSSftTfe 1 ), K=*jR2 7btt, 0jjrt£J:3t, W. 
*1 6Ba«±ffl»t*JV»-C*fc58*ajLfcSeffl»2 
9,2 9 (Hfctt«*fli»fcft2*W»t**rf. ) 
££ft£. OSO, SK3§g£&2 9, 2 9 
JR 2 7 b <D$-&ftfit J:-5TX7'fy-27 <DftS#i* 
££>.Ii:t&6. ft. (B) Hfcjp-f J:3fc. ZftJR2 
7 b^^TstWffiMWiX >J y h 2 7 c jWgj£$ftT 
£9, 5^2^29, 2 9t*W*=ajft2 7btf)flte«: 
afHffilRfc, Eftm2 7bco^gp^^^StfJ; 

■3£&g£ftT^s. 

[0078] LfrLT, ^fSfiSTli, *54r-27£ 



$f£LT, •eoHHm2 7bt^g^2 9i:coracO^^ 
B^liS W$ £ «St £ <I fc t ,k 9 1 5 4 2 7 
<7){ag&a6£ffo.ri:T', r-2 7ig&ttl 5k 
£>ISIt3g&$ft.fc»<* 17,17 co££ £fSSt& 

dttfT-#s. ifttio, «sa* i 3 1 z<omm 

m 1 4 B k m^b-tt Z k TBUxWaUttfiW 

[ 0 0 7 9 ] II 1 8(i, iftgA* 1 34V<*ttft&IHB 
-t4fcft^iH5MHi3 0 *«^A*<7>fWfit&ftS J: 

[0080] £<9$&tli, ift&A* i 30-3ggB 1 3 
b#X5>f KflH«3 1 2tfflSg 
SftTfcO, KX5-f r-3 20fiaf*ffl3&f4ii:T 

[ 0 0 8 1 ] IP*>, JR§353 3 rttffllHK«r«»TS 
ltAft.^ft.^X7'f^-3 2tfeV^, XU-yh32a 

m&zixtzmmwfflKmztmz* ixa <o , 

LT, K^^M3 2 btiJR^g!53 3 tJBjfcSftfcfcSO 
^±7L3 3a, 3 3a, ■ ■ • COohCDk'tlijHZ^^ 
ftSiat^oTfc 1 ), Cl<0«B-C»i](5D^il:?L3 3b(z 

EStry3 4zmixz?4 y-3 2*%itthmxm% 
•tizk x-^&xyj y-3 2 oimzmk IX , 

ft, fl^A'^i 3 (7)ffi*-c7)ffia 1 3btovvai,rft.£ 
»SSttt«@«LTtfiV%L. Xt±iS«i5<S«3 0i:liI 
*«W«5«fll^^LTttaSI5tffl«L'Ct>^V%. 
[ 0 0 8 2 ] 01 9<iJ!c7)*£ § ((@) t-^iyfrfetta 

ateoimam^— 09 & «wswt^ l^ t, ot-* o , 
( a ) H*vh$ v ^ofrf»«ai , ( b ) mv±z V ^ 

^«0#|g*l^S-f-ft.-fft^ LT V i £ . 
[0083] ClOWTiifeS^ 1 2 H Aj&»3o*>8# 1 

2 HA_a , 12HA_/3, 1 2 HA_r A><M$l£$ft 

Tfc o , ztit>tfm><*&x-&iS(.ztitii3iim3 5 , 

3 5t,toTjiM§ft.TV^. ft, 3l<V&tt<?)0*>m 

mztm? &m<r>*mztt±Mm'®®ffi3 0 , 3 0 # 

@»W3 5, SSSr^-LT-eft^ft^^ft-TV^. 
[0084] ±£Lfc«Tli. W«fc«iBt4iitf5HH 

t. m^mmizMm;?^ )t>><*£mvzffifSLzm 

fflLTt^<. ^<?Dffi«CT5r02O^-r. 
[0085] #SSg?<OWffitfcV^T. 1 2 HA 1 1 1 
2HA2fc<0|g. 1 2HA2fc 1 2HA3t<7)0tl±C: 

ti^ffyffit zm£tz>tztf><rmmrt*3 6 , 3 6#ixd 
^it^ftTfe'). m»m^3 6immmm^mnm 
« (lEum^mmm) *%it:a4)w**<?y&#3 6 

a, 3 6afcSgg5^fc^ri,Si#a536bi:*^« 
^$ftTV^|,. 

[0086] ^ft^co^ffi/^ 3 6(2, 020 ( B ) t 
^-riatc, 4<5««St*JV^TJSftfii:^I.J:dt 
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TSSSil*. ) <D3\mMzX*). 02 0 (A) IZ^t 

£#£&v^T\ »f£##'.r .IkJi&v\ 

(A) BOMB) fcl/CfclftMrVV&*, *tfD*&fcH7 

[0087] H2 l^H22fc^tJ:at s #^Oj^f 
;K-:?-l 2HAfc{J. 2 #0)7 ^-$#3 7. 37 
( v >J 3 - y f- a - ? y -f V & 7 4" -f- £ 31 1 

1 2 H B , ^iNftK-*- 1 2 HC ZmXWMl 
K-X4)r#-9-l 2HD±fc£T'&/</C^S (<rft£> 
<974" *-afl*fcHHK-xihK-*- 1 2 HDfcK 

[0088] \&2 3\3ffl&\Z&\1hV4 J r~-fflWm 
J&frffiKov^TKBBfifcftWt^-C*"). 7^-3 
7 coffig&te . /Ni<D 7 5 y 5W- 'J 3 8 (ib&^ijfe 

7 at, 7^-3 7tf>3*>7--'J3 8'\0)&f$O^ 
«fffl<7)^3 7 b fc#Hjeilitf>jW>*ft 3 9 tJBlvcft 

[0089] ^v>ttiim>miztix?tvmzti& 
wffittnmzii , v LT*wc*wt 

ft. a24GJFrrid£ % »2*S7?»SB5ft<0 

4H6lTsIf-^-«)BIIc*iV^TMPBWf (4#JMNMf) 

O5fija£V#sKA'*4 0, 4 0, 4 0a*fti&£ftTV> 

£ft&<0V#5KA'*(igS2f&kSS3fck<9 
O. S538fkSf54*gkcO|g. 5S4&fcgl5li§k?)!Stfc 

wc. sssfcstt zffla&nomiztiiftisivttift* 

[ 0 0 9 0 ] 02 5tiV#M£A*4 0?)J£Kfll£^L£ 

to-t'&o. (A)tf&mm. <b> a» (a) tctjwc 
[009 1 3 v^#;\-*4 ote. zcmwm&nmi. 



£L£34/HB4 0ak. ;H»><5)5aRSftfc2 
TI2:. 3-f;l^P4 0a*^®^^iHia4 0b. 4 
sSaE4 0 c ; 4 0c tfrtimfftb LT3^«fcSft§ 

[0092] #0¥Ot¥Ete|»$ii*JMISWfc 
<D*?WfX-?- 1 2 H BCPVvtJi, ;*i*«R«M 

J:oT20{^Kf$^MSSPl 2HBa. 1 2HBa 

i / z®$Bim%w8.?&&% tix^i. 

[0093] ft. H^tiWTtt. *SgPl 2HBa, 
1 2 H B a Zimt&mttf. 3 0«A'^4 1 , 4 

1 . 4 1k. ZhhW&m*rt**Wi-RlzBXtl 

2. 4 2. 42imtX»l. o^9. aSS5|31±$:# 

1 x-m^ Uztmntmizis^x , w«a 

3. ) "C'LA^SoB 1 2HBa, 12HBa$r^^ffl 

i / z$mz-£&zktfx'%'?, ttumxmmittiVi 
m (m&wRmzmts-tttemx'i)') , ot. 

»S^12HBa; 12HBa*^t»t$*4it 

[ 0 0 9 4 ] 02 7 IJ«#A*4 1 O^WJSr^-rtcO 
T'J) 0 . (A) CStt0J±3>f yPflJ4 1 a<7)tt^f6]*>/b 
A^flnHH. ( B ) MtfcWBa-flfrfcAfcBL (C)U 

[0095] a^f;^4 1 a<0MSS8S*^-f'it'f^aj 
LT3#5RfcJBiBSilfc-»<oaftfr4 lb. 41b 
it. (A) AHlc^tttnrCtt. AS r *j Sr^tTV^ 
«#^**4 KOi^K® iMkffim) Tli. 
^^ftJ^** J 18 0JKJ:'3^h§v^kSa, <toT. 
O^iVUA 1 a«W#|«!a»&AfcliS><*4 l<7)«S*i 

ffl* J ^<0¥fflffiT'^v^k{cflEI.. ). 
[ 0 0 9 6 ] 02 8«Jg#^'*4 1 <n&mn4 2(0- 

A^MMDHmQKvt. ( B ) <i3^/l^B4 1 a^fftfr 

[0097] IR^gS (J>l»V^iyN7^>^) 4 3.43 
li. «#^^0®ft^4 1 b. 4 1 bZZtl-ZhWm-t 



(&0) )01-166676 (P2001-166676A) 



S»4 3tftt*iR*. ) - BHP44. 4 4aWgjSS*iT 
o£>). 3>fyl«41atf5-«»36»feajfcJBilfr 
4 1 b<0H»^-*<0raP4 4 *aUT«SF»4 3rt 
fcWt-WtWlfclflBfcfroTfcD. WP44fc4 4i: 
OHCtt. JSftfr4 1 b^ttibfcJflCXh 
4 5##Jft3ivCV>4. «#><*4Ui, 
( B ) HISS*.!: a fc, m)i 4 1 b*«4 3 rtfc 

%sA,zm^t:tmb. mm a i b^mnR«v 
4 3 *» 4> ajfc«a» t orata o r jB«*«r»c* * ( 0 

<0 r Axj £$jjg. ) . 

[ 0 0 9 8 ] ft. 02 8T(ifi!lLh. 4 1 

b V >T <T)7Mm LX^htJ 1 . mfmWMft4 1 bt 

[ 0 0 9 9 J 4fc , JfS/'fcM 1 <OjgiSB#{Cfc^T , * 

a^sw^^mssffli^ik^iu^ 112 

1 0 1 0 0 ] ±IE t?t«R- RfcOlvC . rfA^i05ltt 

awc»jftu: i oc7)wa«4 6iz± o&ss&i 2 hb 

a. 1 2HBa*aEMW-*«*ttt, H2 9tCS5rfJ:3 
fc, P3tt»4 6»«iB{C»UT3dWllt4 2. 4 2, • 
■ • fcffflWtitfAn (0T'(iP3tt«l4 
»ftt^«*»*»(cK^SiifcaW**Sft«ffll4 2 trio 

[0101] H26^{»SI29lC*-raUS"Cli. ¥ 
Bfftht?-*- 1 2 H B £ 2oatfftlc4Hff .1*1 
KIRfe-f. 82fStfc3S3fili:<7)ia, m4¥itm5%b<?> 

mx'$>~>xfr'o®mmzmz-f&iimzAy'( p*rtt& 

[0 10 2] 2HB»flM»-«1MW 
1 2HBa, 1 2HBat#f§t^-l 2HAfc(0 

awraicovvcu:. mm. &mm&mmizm2 8 

X^lKXyJ mffi4 2£imi-Z>Zblz£*). J§# 
a'* 4 1XWS& 1 2HBa, 12HBat^-^ 
-CO&SSS 1 2 H A 3 fc fcili&tS^aW 

II 2 6^H 2 9 K^-f J: d fc, #*>¥*>ffiiHCi£» 

m (b&wmwiim) 47. 47; • • -^-nxm 
mzukm** (i3» i3» 13) zimtxztL&fi 

•ftf—f— (12 HA 3 ) ta^tSC LV\ 

[0103] mmm4 m, miz»txmhti 
z-ttw^^-um zmzmmr h &nmm iz x 



->xm. ■ miiftwMftt'timzt&KMzmiz 

ttmztizhwx'b'o. • nmMkiMQtoi^ 
fcMx^i t tii>mm<r)mj£.i%Lx^&<7)x\ wrx 
a. z^^tdmmibixmwi-z. 
[0104] 03ot*5wt. ®imm4 7 m&tz 

mm 4 7 aiim&& l 2 H B a fcfcJftSilfclRSSR 
4 8W:-eo^^'SftA^'oti/c«®i:§^, HC 

r RCj ^m^+^fcLT, ^ep r r j <onmz 
h&Rc biiB&fm?)mMim%'<* (13. 13. 

1 3 ) *«EjeSiVCH*j6*, ^WJfcfco^TlifcTB 

[0105] jr&S4 8rt^2iat:ov^Ttt, snasft 

4 7 a CO -3 *>|IBH(t»itjftRC<?5ftifiTttimiSaW4 7 a 
t OHnftt^fr < & -> T o § *» s EHMubA R C frh 3 

mx-M. jRgau s<mmmizw^4 9**w»s 

«0fflStliIW5IieS:*»-e]R 0 ftft^itTtJ 0 . 

[ 0 1 0 6 ] 0 , ^-OlfflBttJIItfi^TJi. ( A ) 
m^-rXoiz. «/^4 9<0*t»*tJ:oT» SK« 
vn**4 9 fcliRttfflfcffl»t*H8«4 8<7)ffl!lM{cl5li!) 
«tt4 7ajWfLoJtfe*lfc««i:*->TV^* t -, 
ftfctt. ( B ) HKSrf J: o fc. @»aift4 7 a W< 

*4 9«7Jfc:tn:-f&*|6lfc:igtttTV^. ftiteWKteH 
«Ktti*ikUiBt (B) <ry)mfrt> (A) <o*t«^t 

[ 0 1 0 7 ] H. H3 1 C0»ffllffi4 7 A(C*t0fT 
tt. »U4 9<0ftfc9t2OO8ffi (*AJS5X(±S 
W6) 50, 5 1*<ffiffl^tL. -ec7)-*-cofiBE55 0^lR 
§SP4 8<oraP#j£OrtStcll^§iX. ®.-fi<T)WE5 1 
*»i<UC«mLfcllIii«tf4 7 a««IiHfcfflJg$*lTVii 

0 b 5 1 1 affltcft < if7JC.J: 0 @i!lg?ft4 7 a*<JR§ 
§154 80111^ (»0±*lCffl»t*fiHI) KffLoltfe 

at5B±^)R»*fc:fit LTH^RlMHil *) £®W> IX^ 

[0 108] ttz. H3 0t*LfcWC«. 0lll8m4 
7 a fcJR§SP4 8 1 <7)[OT^(lISl4"i:^RCiftaaTlK< =5: 
iX^htf. Ztllzmb-r. 03 2<OHlf^^4 7Bt 
fptXoiz. HliS4"DRC5:lRSS4 8BC0SPjaiat 
Wlltr&bbUz, SBQg»«W>RC3&»fea?4»->TiR 
$g54 8 BcOMtAI.C-5^TlHliJl^tt4 7 a fc<0M!H 
«WW=**<ft'*J:5fcU 0»^«4 7 aOJSSPi: 
mm 3 cOfflSSi: ARBlcfi/^ 5 2 SrEl LfcHK* 
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[0109] WtllZ. 112 J6RtffS3J&C'CHvaiSS 

i uzm<-xmz®mmt4 1 a mmx-z 4 s. o ic 
u S4jgai«S5S(covvcttj&3i&&»&isy 

*»6*l«!lfc:ill»»»4 7 a#BIrC# 4 <k 0 &m 
[0 1 10] @i!jSiff47a<7)3*>, «S»4 8*»«g 

[01 1 1 ] 03 3tt-e<OflHfiWWB»*a»Wt:*L 
Jt i> cOT'J) 0 , 01 3 £5^ LJt^ n'* £ 3 offlS L , 
.1 ft £MHHfctt^±T*ft<^«K**IMttJ 

5 3-c^l mm. an*m&bkvtxi*x a 

1 3 <0— SSaJS- ®SftgP»4 7 afcfflfcU fliJSgSii 
*JJE LfcftlfrK-* -*>«■» 1 2 H A 3 tHJg-f 

WW 5 3 £ttl&-f 4 £ i: J: tX $ 4*5: 
<t$>ZbtfX-*&. 

[0112] ztihom^nwmmi iximp 
mm®&&z£mtLx^z>*\ mpw«-# 

[ 0 1 1 3 ] 03 4ttX?>f Fs^MBtNlOfllJ&ffl 
5 5 £jj*t(>tf>T* 0 , ( A ) EUiTHH, ( B ) ®\i 
(A) CfcJtSB-BilfcJBdBfffiH^LTV^. 
-*fW^7^ FWt5 5a. 5 5bc7)o*>c7)-^r5. 

5 b*«Paff*hK-*- 1 2 H BW^WWdROf'tftfe 
ft4„ 

[0 1 14]»^1 3iZXy4 mffi55at5 
5b b ORCi** ft*:^?, *<0WJB»3J«#^ 5 4 h' 

mmoxyj Kg?«5 6 a, 5 6b fc-eiveuisjesfi 

FSWJ 5 6 a<0— 1 3 <7)^*>'H^ 

$ft, ftJMWJRSaWSTarttWtAftfeiifc^ai 
T'2o<7)3>f;^\'^5 8a, 5 8 a**II££ft-0^4. 
[0115]m^3^f/W^58a, 58a{i, 5 
^fcW*rfMW«*fc«>Tro&l»f 5 7 a|<l(c£KS 
fttfcO, *3-f /l***4>3%. F&#5 6afc 
^S*utSri:ttR«llO«8»36«fKW5 9 a£EI£ 

z.->xxy4 vnmza ft 4 3 4 /i^og^nst 

4,rfcd J T-#4J:5£fi§j£§ftT^4. «. Sff3Btt5 
9 a(C»A3*lfcflidtf 6 0 all 7 aCi 

j£$ft£0^L&v^lSc9X F -y vnW>— ft 
SIk«M59a^7^ K*|6]C*>{t4(2»*: 



fc3£gss ( zttm^b 7 4*HKtto«ftjf (enters 
) X'hi. 

[0116] Wi?>X7-i Y-Wk 55b iZ^>\^X t±IB 

HM5 6 b<0-«»fc#8tt/<* 1 3<tflM»<II£3 

ft, «^*flira^5 7brtfcg»tAft^ftfc««"C 
2o<0:M/PA*5 8b, 58bA>*H^$ftTV^|>. -5 

4 0 . 5v>CTff*flMM£i oTB8«»5 7 brt 
tlEM$ft^3-f;^N'^5 8b. 58bc0?*>, 
F«*f5 6 b£II£$ftfc:frfc{i^ffljWJa&fc£flHgB 

a- 5 9 b # ft-t a d . Bgfttm 5 9a cams 

ft£$£SB 6 0b?:, JR^ff 57b 

mM59ba)x^A vMztm-i>mm>^\ z 

ti\,zZ.->XXy4 VfjfoliZtHf&aj 

m-&zbtf?$imtfLt%->x^i. 
[ o 1 1 7 1 m&<*mcr>mwmiz-o^xtt. 
mm. %mitdmi4A. i4B(ni6,ni7 

( 1 6 , 1 6 B ) tf-UCDZyJ h'SKW5 6 b(0± 

ceajESft* 1 1 gp« ( i 5 ) 1 3w 

KSPW5 6 bfflK-fftfctaflltDtO 

wx^-f H«tt5.6 a±cBijgffiaw6 3 z-ftixm 
mfbtixm. zvvmmmvgkmffibixiz. ® 

3 &JteLT»ittiW5 3 J: QWiBffbra 

[0 118] ClOidtC, n^/PA'* (58a, 5 8 
b ) <r>Xy4 F1;Mzi3V&%.JWffi&b , jft^/^ 
(13) <7)0!E;frr&j£fctt4£}l<9pgfc ^aiLTff 

C-T4 ^ fc * jjST^SfrCft 4 . 
[ 0 1 1 9 ] ffi, 03 4 fclStfflfll^fcV^T»N'^ 1 

3 Srffiffl^C, -WOX7-f HSff 5 6 a fc 5 6 b b 

tm^mwmtmx'm^LtiWi^z^ znimz-k 
x^mmz^xmw^mm^mm-i z t *«t 

#, Cl<O^c(i02 OT^L^WfflA'^-3 6Sr^ofc 
HH»Z)Mtf5iaiW i:5:oT^4ii:*^*>4. 
[0120] Sflcoc MITOfc*JJt*»4»fW:ov^'C 
ti, H35 J Wi3.6fc:*tJ:dfc. ¥BhW-^-12 
HB£#LT@»$ffi6 4iHtf£-r4. o^O, C<0E] 

us«6 4(i, nfieL^^ ■ ft&cowsimm (030 

7bMH3 2 5r#!S. ) SrJEJHU: 9 . ittlltt 

?r^-t4H]i)g5»6 4 all, ^A*£fflVtf:0i&f& 
6 5 $-^L-C¥®-t--K-^- 1 2 H BOSSSS 1 2 H B 
a«Wcjffe$ft-CV^4. i^, mS^lz^Xii. 

^zumxmmttcb tvxmzmsmb-rt 

(H3 6WWMWH. ) . 



[0121] EJKlSSW 6 4 ate, H(c£ r RC j T'^-t 

0»+'t^)ig o cBfso^auEH* tot Mrr> * J 

-)fcS»<Mvt*$!). #<?9T"te. 6 7 

£<$-5TlH»tf4 7 aC0<9B#ff[H]9:frffl / V9ft#*7J 

«*«6WLT«>JH-^fctt«J»Trft4 (03 0. 03 2 
t#M. ) . 

[0122] 0»gW6 4 a<»*k . »£<0&«SO& 
Sa5fc<0Hfc{±. 02 7. 028CS*UtX5'f HA* 
&M^te03 3fc*U:i*^W*tt^fc«MII# 

I, 

[01 2 3] W*-^- 1 2 H BTte, MPH 
[01 24] Kfc, ^m^-^-l 2HC(COV^Til 

[0125] 3--n+rx—?-i 2\\c\t^mf\yY<r>i 

1«c4 i * v U r) tea*** * T'*> £ . 
[0126] <eo£#>£te. WW-*- 1 2 H CO 

(i. 0 3 7 co ( a ) ats-rj: o izz-mztmmi e 8 
t«*ft»tr*»fe. ( b ) ®cox o iz^m-x-?- 1 

8te. V-f-V-iB»^ffp^^#a^$rl!6±tl»ft 
fjSrS^-t. i«S. 0-CteW?*-*-l 
T2o<Ot>^WffM£*rCfc>9» *S&*l*jfcJI! 
<«W*»»6 9 . 6 9*«+iaS5fft LT-t^-^-fcS 
«Stt6 8fc<0@t:^$^ffl'£fc^o-CV^. 
[0127] ffifj^-X-^TK-^- 1 2 H D£oV>T 
fc. fO-SS (Xte¥^*-?-k~#:?)i§1^;:teS 

*S. #1T?tf-?-l 2HCk&»K<.-*-'W- 
?-l 2HDt£MIK^teA:fS!j£k, pW-ftfM: 

to 1 28] wmij: l-ch. witf, rmz^-m 
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[0129] 

ft. 

[ 0 1 3 0 ] 03 8 te "7 W ^-£&^f8?)«l£ffl 7 0 
iffl®mZ7jkltz{>cOTt><0 . BMS#fc-*> 7 1 Ot- 
*«7 1 atte$3S87 2**jHSS*LTtsO , 
«7 2fc*J^TES35»5iifcHIKaj*j!(«. 74^-7 
30£®$7 4 (l)-/H») fcfijtSfi*. M 

IWjeitKMftWRftfefiTiJ 0 . «2«S7 2 <Dffl7J«l7 
2 a (3HRfl0 7 4 tfjf ttSJl* - t 7 4 

[0131] 03 9tt74*-£*-*CESttfc«* 

*«7 5 *®mit. vi^-muz 

m®t comnzmm? h ztx\ ttmzw\±.<r>* 

I. 

[0132] isV a-yf- J L-7'#<0»rMttCstf«« 
•WW 7 6 rttc:a§it7t 7>f-^-7 34>*ffiKl&lcA8E 

mPB7 7coo-h. v a 3 tiimmnfflnzm 

mmft-tyy-7 8tfimZi\X^Z>. it:, z<7)&X 

WE7 7 k*ttt?m&G7 9ffWlftt3tlXt3*) . Zfl 

tctt-fe y-t 7 8 t»r6] >V 7 8 ' 

&&h.-CVi£. -e-LT. Ul:fi857 9 {±5S^-by-^ 8 0 
1 atH^^itTV^. KsStSft 

issiwi'j-r^-^-^ffl^ii. •etfjrtiwcttaj 
^tt^^-f-v-ass i aoffii£faavri>£tf>o&ai* 

7 7^^57 9, 3S7J-fe^8 0. V'f-^-gBS 1 a 
H**aW7 6rtlcIM3*l-0>6. 
[0133] aH«RW4, *A»57 7 k«ffi57 9*« 
5 -/ 1-®ffi Zffi «LTfc 0 , 1®57 9<0i)SE(C 

i ->ximm&7 9 1 *ajs5 7 7 1 <nmzB\ijtm& 
?&KMzffi&tfW3\2h.tcimt%*). ztitfmm 

»ffl-fey-9-7 8, 78' IZi-oXmtii^tLh. tlx. 

zmmx-xyj Y-rmsms 1 tJ: ov^^-sss 1 
^<*(fij) t#ffl-rs -himn* y-^so. $t>(c(4m 

SS57 9ai^*AiS57 7 5r^-LTy-f J V*-7 3<9*Jg 
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ex n < t . h h mz x-it 7 a ^-ffmftifid&zm 

«Bffi7 9k^«E7 7k*«*l.Tt*3 
O^-^ttffiJiS^^ttffl-fe 8 > 78' izX^Xtk 

KteKTlUBKE 7 9k 7 7 k Ofl-filtf, 7 4 + 

iSL «**^8 0fcJ:oT«ai3ftfc7'f*-<oSS?J 

7 9<9!i»fc<l£^LT»ffi£KI63-£S.rkt\ IK 

rare 7 9 k*A«E7 7 1 *>"s^-ri» i ^ izmmtx 
mmmizttmt&umm%ixh&\ 
[ o 1 3 4 ] @4 oanm? y vfumawms 2 to 

xmmzzit: hcDX'h 9 , < A ) 0**gato|ffSi 

0. ( b ) mmtmvmt&Tfii. (oh^^ 

X\^h. 

[0 1 35] WSUS3HZ\t^ 2OC0SWJ8 4. 8 5 

»8 5#7>f^7 3k<Oj»SS*rca-jT. .I*U;:7 
-f-V-7 3a«8S#JKg858 30?L8 3 a£J?ffl£*i£ 

>f h-§-ti:i.^<o^5^ vmtt ixmmtz. os 
o . tttt*r»rt $*ifcassaw8 sia. ( a > at* 

( c > mzTfit* o t, *0Mwmiiz*ti*ti33Si 

Ztvtz 2otf)«|ig»8 5a, 85 a#, W8&8 30ffll 

FlfL8 3c. 83c (itii-eo 

8 5(i, F#?L8 3 c , 83ct»-?TX7-f h'i 
1t*«!BT*->T, *>offliggB8 5a. 8 5aO0O(C 
0IHtt4*a»-ClR»»8 3 WflHfcfciftSivO** . 
[0 136] XyA HaW84«)jyMKCttHa 

L^Hai58 6 ^ttiSSftT 0 , 3f£5fe*i§ 
•flfflirafcW. W#JRS*UfcS8*8 4a, 84a 
( (B) 05r#BB„ ) lR3S»8 3tf58ffl8ft:*JV»"C± 
E^-f K*?L8 3c. 83c k Wl/Cgtf S X 0 lz% 
&5lXt:*H Ym.8 3 b . 83 b (HtCU'fO-^f 

tt^-r. ) mmtix^h. ft, xva F»W84 



P&MiftflW) t J: 9 . #4 H*fL8 3 b . 
8 3 bfc*rt8ftT«ttHfc8»§*U. 
[0137] *l§flf 8 2 Tfi, ji£35tt8 5 £3$S8tt*t 

HOT8 4<7)«aS8 6 (cWJ6Lfcfl*fc*A»E£ft 
■WfcifcfcJr-sT. ««^5-yf-Wi*»lStS. BP 
*>. 04 0 (A) t2jfii«lTwt-J:5fc:» jHS8H*8 
5k. H^8 40WWkOfl^*^nfc«JBj6» 
XyA F«tt84<0«ffi8 6S:JBKt*k. M# 

^EP S T^-t^rrfil tlfi^-t k , ZtlliZX-oXXyA HgB 

« 8 4 o«3tf)!£am8 5 icffi^s<i6ot»a*saw 

8 5aiX'7-f-\'-7 3*^l-95S^>iil>>Ik{c^l.. *L 
T, V>f^-7 3«3I^*^<^*3> mtegP«8 5fc 

*tt*«aPB-8 6««3t**i8ifc»^ft:tt, S*co« 

x^df-{i«ISS8 6 1 a&SBtf 8 5 t^ffi^fcfiW 
^SJ^TSF^, ZnbZcOl&mzii-yXVA^-l 3 

[0 1 38] a^gB«8 5kX7^ Ka»t84*>JB 

ffls»$:Mgi5«t#s ixmmcom&xmmm^ 

mzx-oxmmmm^mm^tiammtiithij 
m mm. mamt8 5Wtz%±yt*y * htr? 
-mami. x=?a yw&8 a wmzimtmft 

$&B&lx&%. ^wmMizX-iXfttyy-nfttf 

m btuntetzismtt 8 5 k x 7 a h urn 8 4 1 tm 
&&mz\tm.<7Mm.m\fhiih. 

[0 139] ISLLKyoV&ZXyA YiS*k&Wm 

tixii, mtif. ^-ftzii^xmmmztih®® 

o-5-ks J*5&0ffi«*£ft»-r4fc*tf)E*n--5 
-f/l/A^X7'f K$*l)C:kT*7^^-5-|girfSfll^ 
[ 0 1 4 0 ] ft, i^ffl. 7-f ^--cOlglMkSiWSffi 
S<^t)C0?rffioTa^7'f-\'-c0HT-ftfflLT. Cil 

df-^-l 2HD±t^ai-WfSv\ ttz. wmt 

Lx\t±-9izmt>t. 2EM*m*xi'V>y&zm 

Wy<.-X*tX-7- 1 2HD±fc^M-f5^, 

[0141] mz, mwK-xy*-?- 1 2 HD±K 

Ea$ii^Klft«^(cJ:oT$ilffll$iiS#7^+-c7)S 
B(cov^TRWT&. 
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[ 0 1 4 2 ] 7<( J ?-itW0liG»+l#f&f&b 

LxktommtzwzLKL^nx'hhtf. torn 

tovvttt, ^y^fvS7^H>, maims? 

mtfflThtih. 74 *-tf&.!S£ffi&m It: 

ifr&izmz&mvmmkt 74 a--* 
mt>w. ) zbt&&±.<o®Mj)>t>mn\ mi 

if, -/u^-yfi-y^cit ziiiz*?^ -\?—£ 
Miiz^<ryffl&wz&^x*<omttPg#zU'>x 

[0143] jtr . IW-?- 1 2 H AtflRSfl 
fc74-\»-towcti N H2 lfcjSrfJ: 3t. 

9WfMlfc2*1*o*>74*-3 7, 3 7#, 
*-?-l 2HBe7>&gg&l 2HBa, SfefcttWf 
2HC$:g4LT» / <--^-t^-^-l 2 

H D±tfD0* Lfcv*74 ^fSWHIIt*tt;&*iT 

[ 0 1 4 4 ] 04 1 &t/04 2{im27';2m5^c7)&9- 
tf-?-t74 -f-SBtt£tttS LfcttJBfcH* U>t t>«0 
Xh *) . fctftaftOlSfffitft o T 7 4 -*f 3 7 , 37 

[0145] m. ^o^ara^fa^, asaatox? 

S^J tfiHW" £ 7 4 -V-aatov \X fejjtfM* 1% 
S^£ftSi5tt8 7. 87. • • • OBM5*ilM3f. ) 

iztm^SL<7)ttf±izb^xmL^. 

t TS:8gBtt8 7 < CI k tmt LW 

[0146] 34^*-?- 1 2 H AC*J*t4»2IS^ 
MgS5^£Dl6f£t-^vC. 04 1 , 04 2(C*Lfc#7 

[0147] • nM&wm&w&misa* #^ 

|BH$t3io?gs 

s*i*:74 j r-Mi±Mm®mmz£ -> x mizm*>z 

■ rtfert 1 tm<\<nWf&fHz it , S53^fc§S4fgfc<ora 

£a§ttiJ^4><l>$&tWLT, ^ixiOilv^OV 
4^-SStt (3S2J& »3JStoi,vcttgiiiBtifin2r 

<074-V-gB«3 7A. Sf54fifcf35tetOWC 

<435 1 m*L>&^1><r)74 3 7 B ) £ffiiftic9l 

o3S>), fl£;fr074A'-to^Tli|5)imcfgft6 
• *Mga>4>rt$£^0#fri$tli. ±fEfc3»t&6. BP 

*>. m&t&4mt<r)ffi*mhttimft<rymm\zm 



lx. ztit.z&rtw-i^-zmmz^m*). as* 

<^74-f-£llf$tiffi6S. 

[0148] mmmmz^xii. 035 tsrf j; a 

t74 ^-g?«7>'EM$*vt:fc 0 , fioaHMWBPBBt: 
ffioTfttS«*;h^2#074^-gBtt3 7. 3 7 (0t 

ii-f-«>-*«»tt*t. ) ±iEtfcig»«ai6 4S' 

$^t#1W-*-l 2HC£j£*L 
X BK- XtfrK- ? - 1 2 H D ±<9 7 4 -tHHttflifll 
t$83*i*. EiW8$6 4£ffij£-r&0»a5tt 
6 4 a(^$:^1-|) 2*074-^-^3 7 0. 3 7C 
*t s TOHf 1 2 H BCD&SS 1 2 H B a&tf^ 

Wt#-9-l 2HC&gL&lxmK-AV#-f- 
1 2HD±tt74+-«BHM«tSKS*iS. 
[0 149] Jot. ^-K-^-^HACtiW 
»*§<0»ft to^T<7>#74 *-<9fl|g tiTiet>Kf il 

[0150] • JSllllffi^feftHffi^BffWtli. SJ£ 
<3fffflfcE«3*lfc74*-*t (37, 37) SHttt 

• ttS^£Jlifie^»ffi$tfi. ftffioWiBtEX 

$^74 (37, 37) &mizm#>& 
■ n&Qfrwm&w&irfflizte. tpmvx-f-z 

WM-thvl^-n ( 3 7C 3 7C) £RB*tg|o5g 
h 

^*-fl.74-\'-» (3 7C, 3 7C) $r|SI^(C«a6 

[0151] nzmwtb tfcrtc • ^Kii^s-ieKt 

ffiffl (MPTOOffffiPJ) tc 2*^74 -^-SrEat 
4. ft. (A) 0(iK)»«« (^fe- ^Pfflffl) 
( B ) Hiiv#5R/<*4 0<OR*t:8tLfcrtC • ^ftffi 

[0 152] 044KSrfJ:d{Cs S27 , ;Mm5^S 
S5Si5SrS3»[Sa512HA3. 12HA3. ■ • • to 

v^T«i. m<r>mmimdmt8 8. 88. • ■ 

?ttMV$>tl. ZtLL,BttlZ&& i. 0 t#74-¥-H5ff 

3 7 D 1 . 3 7 D 2 & ftlg-f 5 . 0Ulf . -^T074 ^ 
-aW3 7Dltov^TI4, S5fl5r^t IX. %4 

^3^. m2f|Srg*Lfc±T\ 04 5t^«t3 
IC. *$m*rX—S>- 1 2 H BCT)W.mSi l 2 H B a ' C7)=gf 
ffltj&oT§l#3i$n^, SSSI51 2HBa*I 

(*»moBo) taor*feBMa«owif*»feft»taj 

•C^m-t*'-^- 1 2 H C £gE*3 LT«)'\-X-t-tf- 
^-1 2 H D±074 -^-ffiWaffl (H*tf. ) t« 

f6*Wf^-3 7D2tOV^Tti, 

04 4t^-TJ:3t. m2^$:g*i:L-C. ^3*1, m 

4js. ®5mm$iLtc±.x, 345©^ i at, ¥ 

1 2 H B<7)&3SS 1 2 H B a^Wffit^o 

x^m^ufzm. wmii 2HBa- ort® (aah 



(-a 



cos) zm^xfr^imm&n'gm^tkvtiix^ni- 

1 2 HC ZM&LTimK-Ay-X-?- 1 2 
HD±<7)7-f^-IHWa«(0^f. ) CSBSfi 
6. ffi, 2*^7^-A*TO?<-K-?-12HBfc:fc 

¥Hh|f-^-l 2HB<7)»gg51 2HBa, 1 
2HB a' *K»LT»4IW^**MW*fc»T*6. 
#7>f+-j^2JlMS5ii03tiif»CK&J:d 

J; o t,z?& z b fftitt U\ 

[01533 ftiLmmzmz v>r-\*-oasttTEfc 

[0 154] ■ Tfflfij&^Jfftfi^eo^^ttt, «74 

^-3 7D1, 3 7D2*H^{c9l->»« 
• Sftffl^fe^ffi^BfffflrCttv -f-3 7 D 
1. 3 7D2£|5|I«H;:SI#>!,, 

[0155] zmmvmfciz-ouxi*. 04 6 >r * 

-EBfcjjrf. tS|. (A)BttfflH0»4>*fceL (B) 
BI±«ftH*»&*fc0. ( C ) Hli*ffij&»6*fcH"C*> 

[0 156] 04 6 (A) 

— 1 2 H BcOj&SnB 1 2HBa, 1 2 H B a ' COlfffifc 
SW3 7E1, 3 7E1' {i¥flr^tf-?-l 2HCO 

6. ft, 7>f*-*«3 7E 1 COJSa5*<ttaa5 1 2 H B 

aicHssfu v-f^-gi503 7Ei' 0neaumw» 

1 2 H B a ' KHJgSftTV^. 
[0 1 57] 046 (C) IZTfctXdlZ. tPffi-f 
jK- ? - 1 2 H B £i3 »t h M P KISSl? 9 Xh -> X J§]*8SB 

je^tSV^^-3 7E2 (flBBfcTOhK-*-*:*) 

ia*a->-cgi*HS<ti. ) . 3 7E2- ttz-ww- 
x*t*-9- 1 2 h D±o)mm 4 ^-msvm 
<osa«<o*ir«i{cJix o m bixhWi& 1 2 h a 3 „ 

1 2HA3£*ft-? f ilig.6fc l/C*ffiLtT3a£LfcEB 
WM-**-gfl#3 7E3, 3 7E3' IC-PWCJi, 
^tf-?-l 2HCc^ffiffl|£$2iijU:f£. ffi«K<-X 
-ftf 1 - ? - 1 2 H D Jicr)0^ L=5rV >>7 >f -V-raWM 
t*l?*lffiR3*l'Oi&. ft. -36W74-¥-g?tf3 7 

fc, ffcfr«D!M^-3 7E3' tt. -eoSga^3^ 
&J:3C9l&ffl$*UO**. 

[0158] ^mffymtizmh&vj^-mtm. 
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[0159] • fli^^l^mcU. ¥H"t^ 
-*-0*iBHfcEB3fifc 2#WM -\*-8M*3 7 E 
2, 3 7E2' fcHB*(c3b3B4 (XJi. S3fg&tfgl 
4»CJttS2*07'f+-iW3 7E3. 3 7E3' 

CSa$itfe22(«DV'f^-aW3 7E 1, 3 7E1' 

[01603 • mmfrt>nm'\<r>wnmzii, fprnyx 

-*-<0*M8lfcEB£;fx*: 2#W74 -\*-SM* 3 7 E 
K 3 7E1' *HWt:g|*>»4i:ttt: s ¥iW- 

? -c^hh^es s tut 2 v *-ww 3 7 e 
2, 3 7E2- mmzmnbz (xtt, m3^atxm4 

&fc^6 2#W7'f-\'-3 7E3, 3 7E3' £|3]!$ 
fc«*>S ) . 

[01613 • Fm»bw&wmmxt* wsiw 

-*-atfffilIfcEBSfifc7-r *-»»3 7 E l ' 

fc , #ffiill<Oy>f -\*-gPft3 7 E 2 , 3 7 E 3 £|3|I$K 

SbKSfcfcfcfc. ¥HlW-:?-<Ol!PSiflBfcEB3*i 
fc7^-V-a»T3 7Eli:. *ffiffl|W>f ^-S5W3 7 
E2' , 3 7E3' Sr|S|^^)5. 
[0 1 623 • iB^^JUB's^HWfctt, ¥ffl->f# 
-f-col^WmizffiW.Ziifzy A -V- 3 7 E 1 b , £® 
<SW7>f-**-gm3 7E2' . 3 7E3' 5:|3]B#^lo 

>f 3 7 E 1 ' i: . $®fflJ Wf -V-gKff3 7 E 

2, 37E3zmmzmnbi. 

[oi 63 3 ^. ^mwwj^-mwtiVyrmm 

&mmmms£tt%tiw>m { wmx'f>?>tf. 
zmmmmzim'&t. msmz^x<r>wm.<n 

^- 9 -± fcfc tt i. mmm<mmz^\ \x \tm.tf 
■mx'hi. 

[0 1643 ttz. ^1mt#—f— 1 2 H A^EpffilM? 
-9- 1 2 H BfcoUT. ^C0)gft|42rtt^«®i: t"C 

nm*mz v << ^-mnm \-?miz t xwmsi^m 
t-t&'jmwh&tf* *<m. ^m*n?-?-i 2hc 
izvmmcoizfrtmmzm&zzttfmi^. hp 

[ 0 1 6 5 3 04 7St^l4 8tt*c0£ 0%®ffiM*w; 
LKl><r>X'hh. 

[0 1 663 1 2 H CcoUffiCftlfcSil 

SP9 l^Lxm. ^ffi^-K-^-1 2HB£03^X 
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[01 67] ioT. ^gp-t^-^-1 2H*>8*fc& 
fcoTtt. 3fc1\ 04 7fcjR-*-J:3fc» H&W9 

[0168] mZBtffiglVTtt-?- 1 2 AfcOV^TR* 

[0169] ttx~9~\mmm*mk'tz>m\* 

i>*>* • EWim^K^finM?- 9 - 1 2HA&tf 
«B*-xif*-*-12HDtf>aMafc$:*. <£L 

jtowtwu frwoiiirt- wmmzmvi^-n 

JlSt 4 J: P 4 -V-* 1 © 0 tttt^ft I. J: 

[ 0 1 7 0 ] 04 9immmztinhv<( -r-mmz 

i^Xl^mfr^LtzhnX'M . 2*^7^-^-1$ 

93 - -e-n-oo-jg^m^-^- 1 2 
h c tass fi-c . flfiffl*nBrM»iw- 9 - 1 2 a tft 

[0 1 71] 05O«fiMOil^$r^LTJ3O. (A) 
aWHrtttik ( B ) jWHfcRHL (C)»» 

[0 1 72] -n<T>V-i J r-mt9 3. 9 3'fcoWC 

[0173] • ®?ifrt>W\^<7)WtTtiHZ\i. 74*?- 
OT9 3 5r?|o5gi?, V4 J r-m93- 
[0174] • mm>t>®P¥^<QWtTtift,Z\i. ±X£tli 

[ 0 1 7 5 ] H. 05 1 i p&C^O;^ HS5 
#9 5 *«flMW#-*- 1 2 AOflSlfflKttfS-r?. fc fc 
fcfc, 9 5 1 2 A<0S(C^ 

lSS*l4ISTOKIia»^-X-t.-K-^-l 2HD«StfS» 



JtlWWfCBKl^-xi^K-^- 1 2HD##>f Haw 
[ 0 1 7 6 ] 05 2ttH1HS£Jfl1tt?-*- 1 2 B«i 

[0177] z<r>+rx-?\i. mmmx-f-i 2 a 

kJJWW#-^-l 2Ut£MoTiS<t&*l-0^ , 7 

* . 0 , (a) m&fit x 0 iz , mpRjnrttis w 

0. mMgP^-^-l 2Acr)W^0^^5-*SStT 

v>*. ft. f«l«1W-^-12AAuoK")Wt*i6tc 
n LTti. ( B ) mizip? £ ? {z , 

- 1 2 B fcfflrJHSlftK-*- 1 2 AtZ^flOS^ y^iO 

M7rXt-9 6, 96, • • ■ fcffRl/CSBC* 

mx-zzniiz-fz. ttz. ±mmx-?-i 2uto 

- 1 2 Bntp&mzii. M<D%Z1}fal l Z%io XV 7 H 9 

[ 0 1 7 8 ] 05 3li±M&-r#-f- 1 2 UO*«ffi 
SWWtcjn-rt'WTS) 0 . ±MZMmt±mE.mffi<r> 

mmzmhwrn^fcztimftzti v h itzmtt 

1 ^)M^4 ^coWffiig^^^ 1 fit. $ 2 ^cDifiSil 

mz^xmnzmm-him.tfhhtziih. mzmm 

[0179] ±M<no mm 0 wflfflt««$tifc u 

2 u r 1 1 , wrasse "j o(asc^«$^c u y 
(mm±msmzis^x±m<ni$m) 1 2 u r 2 

tS:iiS^&afeS?l 2Uc. 1 2Uctt. JJfflfflfflfc 

ii^tc^ft l . mrw&<mtf£Mzttfc ix 0 v 

ZtMl2Url. 1 2 U r 2 S: JJSZIIB^lRaS* 

[0180]*-^, ±isciWE5<og»*5y y?#m 1 

2Url. 1 2Ur2i^-fSJ©i!frfcO^TttSK& 

[ 0 1 8 1 ] Ztit>V yftt&Mz^xii. mvt 
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[0182] WM®>fcfc(t4/Sft • 74 
ffiBKi^TSeS-tSfcftttt, JJ6ZsS®>fcJJSHsI 

[0 183]U*>. EK^&idlC, MRaWtf-*- 
1 2 AWHB(cSeR§<ifc5e8»9 8, 98 £*tl?i\ 

SSS9 8 . 9 8<?)#(tffic?)±gS*^±M(0fflSi^{tT 
ISJBSilfctk jttttf 1 2 U c , 1 2 U c 

■e^-e*i#igs^7>f v-mcvmmmi oo a , 

100afc«gtS*VO*4. 74-V-«tf9 9 

b , 9 9 b it . £jg& 9 8,98 <QjteS*>TIHHh&»£ 

1 2 U c . 1 2 U c t*tl«tW»Silfc7>f 
(OltlllOOb, lOObfcSNBSivtV**. ft. 

74 j r-nmmmim&& 1 2 u c . 1 2 u c 

[0 1 84] wn»<olWW:*}v^Ttt, -*t<974-\r- 

ftXtt#MW&WM»S*u #74 ^-m ott* {±T 

[0185] • ffiErt^Jift^cD^iKltti, 74 -f- 
$*t99a, 9 9a£3|o5g4ii:U;:, 74-^-99 
b, 99b*m.*bh. 

[0186] • JBm^Wm^coWrrmzte. 74 

SW9 9b. 9 9bS:?|-55g|,ti:t^, 74^-$** 
99a. 99a£|fi64. 

[0 187] L*>LT. #^-^-fc74-^-cOffiB 
4> *Hc^r -5 tz 1 1 b X\ m 6 1 H -5 T t>*g*K 

[ 0 1 8 8 ] A ) ftititftttfXOg* 

■ 74 -^-osi^eitBffl^-fe 

B ) KKlSJffll^JtWcOS* 

• 74 ^-^fHTOUWW 

[01 89] jfe-f, a) t^-mfm&?)5*>. 74-^r 

[0 190] 74-V-C05g^JiJfflc0-feytftO 
wrii, 03 9{^-r»[iJ^lStt3«t45S^-fe 

ytsow^a, 74-f-t*74 Y^ms^si 



[ 0 1 9 1 1 H, Ztlt><7)-tyy-l l zl:'>XMftZtlZ>®. 

mmizm^tih. 

I 0 1 9 2 ] mz . B ) fcfclt* 74 *-£>BBiMK&tf 

«-74-\'-^»*iJ«*<firi>ix4 <> Witf. 03 8^H 
3 9^-rfflfigtfcV^T ; E-^ J ?>X74 FstffittffittB 

[ 0 1 9 3 ] £ fc, vf^-jfcSmUCo 
WC(J % 74^-tCj@S^*%i>|.Bii(w74-V-i:|g 

tf, H3 9 , 5 3CO.J: o Iz&fiMEtmWfiZ&ttb 

[0194] #fl^nffi^^»Oflm2IUlO«H 
B#to&gi:$*U fl&Ufcf, 04 7. 04 8t^Uc<ta 
K*?4 r-«ffl8 9 tffioTSt«KO«»Sr-«Wt:« 

0 ^LTj»4.<iT**M»®#t:J: -^U 54 
«8 9^ffi»asSr*iJ»-rs^i:*i»*LV^ 

[ o 1 9 5 1 xntttLxtatfrBSL < t>im$m 
%) z&K-thW&izit. &&rx-?-i 2hac*j 

ixmtm^mmwm ■ mMmttrntt. 

[0196] HM5 4Tj¥M5 6\&1feMz-7 'J y^iSlrll 

3ia*i!i»'t*cf:* f -c**. m&izm-z>wz 
*?wmG<7)mmmmmzi-&. mm 

tttzittixm&ttiXit&mttttWct&z ttzx m 
Mmmimrtmmmtx^i)<. matta 

It h nSMtHz-? \, ^X «3EtWHrp* 4 ( ^«05feS(c 

[0197] *§3fc9«ffia&£«3 ««» 1 2 H A 1 <7)5fe 
IBtzU. WC-£T»a«?3^^Uv:^l 0 1*<^ 
0 ^ ^iOIHia 1 0 1 atli S4ES^« 1 0 2 
O^ajgB 1 0 2 a &%l-t}jXti#mX'®®£M 1 0 3 fc 
iOWft^iiTV^. oi 1 ?, dIiS5SS10 3tiD!]^l 
0 1 a COmmztiL&t 1 0 1b. 10 1 biOd 

%<o-*c«is*ifca, ffl^s^s i o 2 <7>^ai& i 
o 2 a**? a§it. $ <otfa*-^aj^ 1 o 1 b^a 
$^i4. ^. mmiMiosnmmziztmizx&mi 

ikWmtfMZixXt$<0. *fc. #3?ffiSP101b^^ 
t»»»«lc{»0»6>iifc»»feUi. 34^a'*1 0 1 

c . i o i c*>'-eh.-efiiea§^-cfco. ;<iwa'i 



• 
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[0 1 9 8] MSt&iUEl 0 2Ji, HSSfcrjjstiS 
9tf*Mh&**&fc«>«l»*fc LTWKti . 

[01993 mtmm i o 2oiE»#g ( gou^s) 

fco^TJi. 1 0 2<7)%$,® 1 0 2 afctfR 

SflfcBtt* (ftV) Xfi*A»5 1 0 2 b (05 4 . 
05 5fc$ig£rtttT^\ ) fc. iii(cit|Srt"4 J: o 
fcPOSl 0 1 a^tfigfcRtt4>*ifc*WEl 0 1 d (0 
54. H5 5^HS:#LTS-r. ) k*>£>flj££ilT 
. 0 . JKgii*fii 1 0 2li±feogfl# 1 0 1 fc 
fcV^HIItefettl 0 3 Will 9 tail L&* J: 3 £383 

nx^h<Dx\ mm. &&wgi o 2 bfc*t ixnm 

51 0 1 dfc»«LTPi#tf>IHW?* (Xt^tt) 

fcfcsiig^«l 0 2**05 5<7)R^ff- 

@o*i6i (xjififftnio^) tcmwstiSwfc^ 

ft. 58aj*l 0 2at8Sttt**fflftLfc«^(cU. 
tfcttf, MtlltftiMKl 0 2(c#LTIifc<Dig)5fcfr[«0'\<7) 

f«wj * /<**trctr4 lt i> § . £ a t , wm i o 

[0200] *B5fetaui*ast4t:tt» ma 
t*. ^f-xjmit^ttofcm/iRjRigji 0 4$-^ 

mx?>m.uwzfto. 

[0201] *mX'\i®&#Xit*Am& 1 0 2 b £84 

ttSKfti o 2<omih®i o 2 atiwt, 

1 0 1 d SrDflSP 1 0 2 acOttigte&ftfc* 1 .1*1 

AS£5102bl, 10 2b2*JMSHi^Rl0 2OSg 
aigP 1 0 2 ac^^-eftefxiSftS fc fc t»fc, dix^> 
fcStld Lfc&SSSO^aiS? 10 1b. 101b izmsE 
lOldl, 10 1 d 2*%ix?ixWifthm<7m&tffl 

&xbh. 

[0202] ifc. «aHI*«10 2<0B»#ai:LT 

w. ism&Mm£*w*jM*fflkti fc fc t>t. 
x . jbot'^>»kE* aawjctiflres & J: d t lt 

[0203] Witf. 05 3 fc. j&SS? 1 2 
HA 1 WflTHtftRSitft 1 0 5 a&tf$a® 1 
0 5b*»4>$r4*-*« (fc4W4BIMJ5} 10 5KJ: 
9B»B»3*l*lHMr-lr 1 0 5c MWt. tttti&iMK 
Hfcli. i*ifc«^r&^-V»l 0 2c fcSgaiSl 0 2 

1 o 5 znm&jjtfffi&mi o 5 bZftixmwi* 



* 1 0 5 c £@fE$ii\ K8MtfHr 10 5c 

10 2c ZftLXmtWm 1 0 2 fcBMflA'fiBSSft. 

[ o 2 o 4 ] » lt awastt*9ttoas 

[0205] *WTIi. ttHi*fl^lfflWS!lfl«Cov* 

t> 0 5 7 fc^ Ltzmtf&m^ tJ 0 . i4^S^«10 

2AOd^WBBl2HAl»9««»fc:*J^T. AMI 
» 0 Ottif t«tt*XI4*A«e 1 0 2 b 1 , 10 2b 

2^-tii.eh.flKL. intd*iarr*»ai»i2 

HAlOgltfiSBl 0 1 b. 1 0 1 bCTO&l 0 1 d 
K 10 1d2£«i*fittRl/O**. 
[ 0 2 0 6 ] ft. JHKft^Kl 0 2 AOMBSttt. 05 
9 fcjBrfr i a fc. BfffiWHH* b ofc 2oc0^aigP 1 0 
2d. 102 dtm&ZIXX 0 . W#<0H(CffiS§ft 
fc^T 1 0 2 e IZtf iXWm^®. 1 0 5 A*>'iS(t^^T 

v^*. o* 1 ). coB»*ai 0 5AI*. mm%i 2h 

A 1 «Sffflt«»SftJtt-^ 1 0 5 d&tf 1 0 
5 e#6tM8*U t-^ 1 0 5 dOIUIE^^«jS»l 

0 5 e Zft iXWm** 1 0 5 f K 

■WnrC«^-*JJE4P1r l 0 2 e^coBiS^fc^r 

[0207] i^. #5§ajl»l 02d^^l 02 efc: 

u, iims^« i o 2 A^BiJdttt i o 3j6«#p mztix 

[0 2 08] 06 0^)506 2Cjjr*\fc fit^SS 
«10 2Afcli, df-Vl 0 2et:J:oTliWE$iiiWft 
o-9-l 0 6fc, ^S!t!)a-7-fclMiLT|5lte$ix 
*fla»a-5- 1 0 7 fc KJ: oTflUSSftiflMttltH' 1 

1 0 6 Mitt 1 0 2 e fcsfr^S *Ui£gB 1 0 6 a . 1 
0 6 a*^flR§ixTfc 0 . wil4>ifg5<OlSlfcfil[atf So 

-;H?i d 6 bfcn**&qBiS8*iicfc*< i*uc*» 

l 0 8jW&*&*i, iKo-;l^p 1 0 6 b fc 
ta£i!)n-5- 1 0 7 fc Clot. ^WH^-CTSfcffft 
gf«10 8*^$ilT^S. PL 8!»n-7-106 

comte^w i o 6c^t3a)jD-7- 1 o 7<onifesw 1 

0 7 aiittJKJBiMK 1 0 2 Afc^it-WUR 0 WtfetiT 

fco. m^0)tmmi l zx Y )mi±Db<mmtim^tix^ 

[0209] L^LT. *®f$X'li. 1 0 5 d*» 

t>mm loseia- txwstt i o 5 f *qgc«*i 

h fc . Sffi»^3&»<c>^ 1 0 2 e ^.it'LXWma-v 

- 1 o 6*ini!is$ns/ci6. i o %tfmk&x 

S. -f-^IS. mGKEl 0 1 d 1 . 10 1 d 2«HUKt«J: 
O^S^S10 2A$rlHl»S-li-.5^fc-C'. SWl 
0 8 CO-IS^CO*® t ^1 L T Ztlb i fc 

C=5rS. ft, SUn-5-10 6Xtifti)n-7-10 

7 «EiK«as¥RSftawft i fc t i o . fttitsm 1 o 



[ 0 2 1 0 ] 4fc. 1 0 80*B»fc4»Wt, 

06 i mme 3 icatt «t ? tc^-^mt i o 9 s\ 

ttKS£ME l 0 2 ACfffW-fUfao. 

[02ii] yp-df am i o 9 ii» i »*>ia»7-A 

109a, 1 09ak, Ztlh(^tQi:^tlfU~ 

9 all. 1 0 2 e 0m&Mt:3itotlWi3& 1 0 
9 a 1 k N 1 0 6<9|iWE£W<O0 OfcEME 

^rffi^ttJB-CSSSftjfe^BS 1 0 9 a 2 kfrt>%^X 
V>S. -ett, £^BjKlgPl 09a2, 109a2tKF 
#4 <t -5 tc LTM*0«a(=7P-^« 10 9b tflfeg 
Sivtfc^ 06 lfcjfrt J: 3 fc. 7V-*t£10 9b 
kHUtftSMgl 0 2 AfcOHfcffl^TWttaWl 0 8# 

[02 12] 7P-dr«10 9btC-9^T»i, 

is i o 2 ^ *> , ##gm i o 8 zmA,x7\/-*m 

1 0 9 b k *f|6l LfcffiBKHTOffi 10 9c *«ttS3*i 
TV^|..o^0. £0«©E1 0 9cOSll&^;: c }:->T7 
^-*^£ 10 9b iMB&tfB. 1 0 2 A^)MWI*»* 
xmiffit 1 0 8 fcg8543tf lZb&?* h . 
[02 13] *l/t. 7V-*«10 9b*>3%flttR» 

*ri osk&jmrr&sstf (±eLfcStt*2 f fcffii-r 

X\^<r>T\ mm 1 08 tcoHK#»iR^I64S* 
4£i:* { T*#l». IBt&D— ?-10 6jWH1EL"tV> 
*RL 0 9b*WgWl 0 8fcHLTft 

5<it k mwmmm&t *£kfc$r&*> 

X\ JBWaK^cpB^rk&lcti^u-dfflei 0 9 bco^ 

i o s^mmamtt. mta. 

1 0 9 b(c*AJK££tti£LJt:i§£KI2, «G£51 0 9 
coaafci 0ff^5-^$-li-T7U-^l 0 9 b£ 

#Kawio8*»4>a^mtrfi^u *fc. 

fist 1 0 9 b fc«ttflrC#JSUfc**»ctt. TOffil 0 9 

ci#iacLfct*t:. i o 9 b *mim 

♦fl08j&»4>ay»tSfcft<Of*»*R(BIU^. ) 
$r7W-Jf« 1 0 9 btfO^Tifta 1 0 9 a 2tC*TLTIS(t 

[0214] L#>LT. #fiJj£T'«i. M^S^l 0 2 
A«rH»3tf. *«»«10 8S:tl<0*iBK^tS-ti* 

ttwc-t s £ t xifei/zmtnimzm'X'Z & . * fc , 

dc7)tt®t»n-7- 1 0 6 «rllB6S 1 
0 8OSfc*&fl»£ff3£kfc<fc 1 ^ £5fcK*tLT!&jfl«9 

9 b 1 0 8CM?t^tl 
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*»K»*f l 0 8*»fefS5fet:ffitt- 5 £ kTiMt^a* 
XZ&. 

[0215] vmmwitim*?mt<?>m*iZ'm% 
[ o 2 1 6 ] c ) mta^tiibcomm 

[ 0 2 1 7 ] 5fe1*s ±iSC ) tfttjfldiSfcs&g^y? 

0, *4Wi, «JIHISMR10 2A(c*jv^T»«MW1 
0'8<?«a"5aKS:IW«-r4fcfttttffl$*i4. *LT. 

xgpio (H6#bs. ) ^tr+*M»»9taii>*i 

[0218] JJED ) oa^MUCo^Tli. ±EUT 
MIHI^R 10 2. 1 02 AO|g«I«^^«a5ff 1 0 

1 0 4*ftSLfcm^ 1 0 8 k c7)JgMfcJ: 

4. 

[0 2 1 93 N, ±ieUcHftH8kAa3^'f ^^-7 
x-f^»l 0 k<0ia<0fl!ffi©lt:oV^TH (06# 

■a. ) . ztiz m^maxn-o x t> mmirnxn -> x 

V^k<-^«^*^(i«lliafi^*>'ffi LV^ (fiaittf. 

i eee 1 9 3 4mmzm&uzmmxi±mzm 

[0220] &fc+*ffl«»9<0««fc^T«W* 
4. 

[0221] E6 4t&<Mwm9£ti^xwt ■ mt 
nxh*). vm ■ i i obms®\m%i 1 1 

[0222] «ft-frcB&j£$i loti. ttSCfffSl 

ix. zixhZ^vY^yhT i *Tv4mo>m2M 
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-tiz&thmm. iat&mt* mwmmzm^ 
ix&mmwmjiimwmzmt&miz t -> 
x\^>. ft. ml xm^m-m. mm<?mmz. m 

[ 0 2 2 3 ] miLtz £ 3 fc^M^^TIi^SHi: 
<R8M 'J a-v-'a yfc S-EgiJ-f &mtfh *) . *<?>tzfr 
iZ. *^Jt'{i(Ki31llT-^^xa!l 1 0a tfc«-f 
'J a-j/'a Vr-fK-XU 1 1 0 b b iii&lxm 
X^h. 

[0224] {mmr-f^-zB noa zm&t 
mm2tit:7 : -?<-xiiTiwmx'$>z> 

[02 2 5] 

a ) ffl%T-?^-X ( 1 1 0 a_ 1 ) 

b ) AWf-9<-X (110 a_2 ) 
c ) SJIt-^-X ( 1 1 0 a_3 ) 
d ) MMf-^^-X (110 a_4 ) . 

[0226] 5frf , ffl^T-f^-X 1 1 0 a_l it. 

s. fits m&wm^tz*) . mfr-twixffigmz% 
mmitztcDX'Z&mfc (mmm . w*.ar. 

& SS^Or-^iitjlT-^-xi 1 

[0227] Attr-?<-X 1 1 0 a_2ttfi8Btt# 

£ttfW*«*#a£\ £>£nM:S«Afo (IK® Ail) 

wwt^f- * £ r - xh & . 

[0228] HMt'-^K-X 1 1 0 a_3 J±&lfct<0 
%&*%i%A®<?>j^Zffif$,t$>tz#><7)T-'?*<.-XX' 

[0229] MMt-9<~X 1 1 0 a_4(i. W^M 
[0230] ®M4 V*-i?a Vr—9^-xU 1 1 0 

b tovvtia, kffitfmmzmx'*%^mi*mm 
izttfoixm&?&fctb<?)T-i"<.-z.tfimzti. m 

US. li*fclKfC«$>a»<$rM«\ g^r&fcitft 
fcowct, JtJE LtzW&W£T-f tm 

-zizz^xm&zii&w. &T-f<--zcDB.ttmz 



mm. w$WiT—?*--x<r>%&[z 

it. W&T- ?<-xt jlftr - IK-xbcDWMlzm 

ix. mmtfM-yxm^t&frmrtmvmt* 

ix^&tf. <B®-r y yf-^^-xco^iz 

a. m%mte<xi>m^&mmmt)'iu 
nx\ ztiimT-f*-*iz&£zitxi>mte% 

n U m<&miz%fctZ%r&l l zltZixt:Jx.mT-?< 

-Mz&-£z-£xi>&^frt>x'bh. 

[023 1 ] Ztlbcr>r-?<-Zlt^i t timi&m® 

izm-K wfmtcmKiztmtt tz^h^x-h y . z 

tlhitXV dy ) 1 1 0 c IzX 

til. Z<0#Vdy£jmi i0c{l±EUfc#B<0r 
- 9 <-X i,Z%r5\ \X #gcO^ 0 dy^f—yZ h 
1zMz<mkZti. &T-?<-ziz*ti?tittfcLfz 

&&M mmr-t^-xi 1 o a_ 1 nzm-twax 

Vdy&j&Mi I0c_l, A#r-?<-xi 10a 
_ 2 fc*N-* A*jK U dy&m l 1 0 c _ 2 , 2cHt 
1 1 0 a_3fc*f* U 1 
10c_3, JiflrT-^^-X 1 1 0 a_4 CStt^a 

jfcKyrfy^aai i oc_4) imfthtix^t. 

ft. Aft#Vdy&j&Mi l 0c_2T'(i, tmttm 

K^-isBy^ttfr^T-fizm^ximiinx 

VdyT-?££jS.?l. 

[0232] it:. <5SK II a- v 3 yT-*^-x« 
1 1 Ob(co^Tt«St3SHr-^<-xc7)^fc^ 
{ztfVdy (t-7) 4«^1 1 Od3WR{t4>*iTV^ 

[0233] {KS^'J dyte&M 1 1 0 e It. ±Mltz 
'"KU ^V4fit» 110c, 1 1 0 d fc J: -jT£ffc3ilfc 

flHR (X-FM-ttWf > fi^t^^&^^ai^gS 1 

ffiffi^gai 1 2(casajs*i* 

ffiDtK^ffi ( l l 0 f Jb^l 1 0 h) it. &X0dy& 

fmfrt>%izT?x+*-T-ffrt>nti. 1}%. m 

M. ®si?>T-?$:JRt)liiLX&tit>tz±.X'. &t-9 

mzm&t&i&s£xfjj%fflmi<zm &t t .040, 
mz^x<mmmi]mm-m 1 1 0 f Tisajs 

maii'mwifciaw. 1 1 og-c-ttjusiiTtf^f^^ 
iz. m%MmnmtRv : m2mmzmL>ti&. 

[0234] T^JtK^l 1 0 i it. *#y d-y^gB 
®# fc fSS^ t <7)H tTWg # X ^ S z m 'J 

02^ ( I NT) Z¥&Zit&. 
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[0235] ■ &&xni}%fflffl£.nti i nt mi 

li\ ffi roj cot* r ftS#Jfflj (I r l j cot 

• mtwrnzmz i nt it r o j cot § 

-r. ) 

■ a^»t>ftts i nt mm. m r o j 

r ©Jffll^tj (irijcoi# r$ij»;&9j 

-r. ) . 

[0236]$, ztiuzx humtmiz^xmm 

[ 0 2 3 7 ] W« ■ ^PS&VmU 1 1 O^cOA^JffifS 

tizfc&mkx'h o , iKm-fey-9- (0<o r MG s j ) co 
mmmt^m^nm® 1 1 o j ^<ks* y ^v^js 

SPl 1 Oe(CjMtfJ$n, yV^fntyt (0cO r JY 

sj ) <nmmmt#»*>&j6Mi i octasms^ 

5. 

[0238] 1 1 o j mRssssnw* 

twins i iowmmjsi 1 3 izmiztz . £«> 

ffl*HI-f MSSE 1 1 0 j fcL <SSBS^fcffil«-f "J 

[02393 msm® ii m®mxu.m4 
mt • ^imm^mMrMixmm^^^^com 

y cott#T-<oPfl t wi o T v i* l» . 

filffiftflSffil 14«OS0»MT"Vtlr*& (04 7. 6 ICO 

iz. x54 F«*f9o*s»$**. ) . 

c o 2 4 o ] mz. max/iaabnam^ 

^xmttz. 

[ o 2 4 1 1 H6 5u*mm9 mmh®m.m 

1 1 5 k . j&*&tfi&il$iJJS|lg& 1 1 6 cO«j£ 
M£^L£kcoT'i>&. 

[0242] ttS&ttttiBIHffS 1 1 SliTBfc*** 
[0243] • tiLlifflm (115a) 
fcr- t k t,z LX&V 4 h H00>ft A* 

■fey-t (so rwLSj ) frc&ftfifflzgim*). m 
m&n tcov it & c *i *®&<r>mmjjmmmz inast 

[0244] • SSftSflB* (115b) 



T-^t. ^mco^M^sr^-rr-^^iDm-rsttt 

ffiBSBffil 1 5 afcir>Tfc£*ifcflHifc*tLT 
^cofiMr-^SrftJirt^o ZtlizX^xm 

[0245] ■ (115c) 

±tafc&fli«tt£*i 1 o f a>&<3ffiSft*ics*Ht 

«Kg«jftfc»tT«sufe«*) *imft-t4 S eai36 t * 
s. 

[0246] • **t2i8ig|5 ( 1 1 5d) 

5S^-feyi?- (0co tttsj ) frbcDttmm§ltz 

?j«flN88te35 1 iosfrhcommmzih-h% 
(^m&vwssDiwm use *^co««s»t t 

M^Uz^zli . 1 SiflSSilfrj&^co^ft-C* o fc 
t L/t k S? 6 T* -5 ^ -h 5r ttS t J; •) 12 

Wttl. fflU ±ieU/cT*it«gBl 1 0 i A^cofiS 
Xtt*J£«»fc*«-*MOa» ( I NT) *«l-c, 
^-co^£Offl*>* roj cot^WiU^L^v^ 

[0247] ■,Stt : &--y3y4^(l 1 5e) 

f*aco^i!l*-^ a y£jOfc i ic*-S/ 3 yfeO 

*«w*far*5. ±ians*i2^i 1 5b*^ 

Wf-^VAftf-K-X 1 1 0a_2<OW-V- 

-i'*V*VA*?-7\s-KT-'*k IXW.%1. Ztl 
t AfloK U d-y^pl 1 1 0 c_2^£j£cOfe^0>80J 

«*(caas-rs. fflU _hieLfcWJt^Pi i o i*> 
fe«i^j±/j«M»fcd«-4ffl"5a* ( i nt) im 

£.LX. -eco^coffi*i r i j ff)k%\,z\mtfel,m\ 

[0248] ■ ^S9^-X3 >$L$M ( 1 1 5 f ) 
fiS^fr^T-f&TfAftT-?*-* 1 1 0 a_ 

2coy^ t-7i/-Af-^(^^t, »«#t:ov^ 

fflU JJE Ufc^ltlW 1 1 0 i*^coffi«X(i^» 
Sfflt^tr&SiJOii^ (INT) -eco^co 
Wfi r 0 j <Ok I? K(i»f^t*v\ 
[0249] • *Mj3$iJiSpg|& (115g) 
^t-x 3 y^gSl ldeizXiXfttitl&Vj^ 

-7l/-Mzg^XAMz£->Xim%ft&ZWl*>o 

as<is*&fc. v-f-^-t-ecoiaftask^fljosiLT 

7t«K^5-yf-S«l 1 li,za^XM^ J rtm-hZ.k 

X\ ^-coiassr^jh-ts. 

[ 0 2 5 0 ] 06 612m? 5 y *®®£m^zk %<T> 
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[025 1 ] 5fef. Xf77S 1 fcfc^T&ttfcftlffl-fe 
yHf*>£><7)8!Jitft^£K#L*:f£, %.XtvTS21z& 

mm. m3 9i / z*tmx'i,t. 7^-7 3 

£$fl*r*A8ffi7 7LX7^( K^IB»S|S8 1 

-NT— SBS 1 afcttlX®feZtlt:nW?57 9 ttfteGl 

X^&i^gfrZ. ffl&ffii\8l-tyy-7 8 . 78' fr£><0 

mm^zm^xmb. w&vmi^z^xvA^ 

W&X'h&ifr&lZlt. XT-y7-S4tiltf^ -e^T'S: 

v^#(ixf -yTS3(;:itx,-ex74 h^wsps i £ 

iMtSLTW ^-^8 1 v.tfVA^-7 3t£tt< J: 3 

[02 5 2] ^T-y7°S4tCfcV->T5g^-fe>-»f (TT 
S) *^<OfctWg-f£JDl#L7t&. ^x-yTS5T'{i 

Zixtf$£mmz$)&iir&t,zi l ^ Xrvrsmzmh 

if. toX'%^i%itizted:zT-y7°s6izmz-. mm? 
yv*®ffim%&tmt%z> (mm. *.m&tm 

[0253]^, xr-yrs 7izmz>®mmm& 
&mjm. mm. va \-^<rm\w%±M-\.x 
«s«u ^Kim\.xw^zftmh<mif 
hh%^z\t, <%AT-vys8i,zmA,x\ vA\-<m. 
5 m^xma^wt-h zmttzttizxT-vrseiz 

CDi§& tCUXr 7 7S4 tCjttf . 
[0254] • V-f^-jlftlfflgfl (115b) 

^ait-i/ay^^i 1 5 f*^<7)T-^ta-^^T 

mi 1 8£#LTiMwt^£i*aj-ti>. ra. muz=F 
®mui i o i t^&s.x\t-n%mwzm-hm y ) 

( I NT) ft%&LX. -£<y)B$<offi# ""0 j 0>k# 
fc«. 74^-^5fc»]#-5gk£&J:'3t;:, SM^-i-- 
syfeg&l 1 5etJ:SMteS*kLT, 
>- a 1 1 5 f #>£>coftft/\fc ^ff-TS <£ a £9 

«*-y 3 y£j£gPl 1 5efcJ:*fMa*«*U;i* 
T\ fSfc- x a y££gB 1 1 5 f *>^>tf f>ixl.7J»3t' 

[0255] 6mat/ffl^$fJ»g|5 1 1 6*4, TUt** 

[0256] ■ ffiSfttf (116a) 

(B*> TTHSj ) tiOK^L-C^ffi-fSt^T*) 

m. um&tmtxwi^muzmtx^^iz. 
it. m. ■ off&Bi 1 9^«7j«i&^f?±t-s*\ 



[0 2 5 7] • ftfeJICBM* ( 1 1 6 b ) 
EEfrfey* (00) rpssj ) fcJ:-jTfejfc*>EEJj*>tt 
ffiSr^tUL/iO, J>l>V">(in-5- (068O1 06, 
1 0 7£«H. ) cO@|g^^[l||K^ai-by-r <0<O r R 
LSj ) CioTlftfflLTESt 4 fts tH 
S3 L^E7J* J HP^KHrt*^3« LfckWr Lfc k * , 

[0258] • JR/V-V*** (1 16c) 
^gpi 1 0 h3&>^Ott«, *UTfaai»l 1 6 a*>^> 

OiiA ( i nt) *>mt-c, zmcowtf r 1 J k§ 

r 1 j ntZlzcDfrWlfttl. 

[0259] ■ mL>^-V%&& ( 1 1 6 d ) 

ua*-^ 3 yiMu^mmf^mm^u 1 1 o h 
3&»feonH8; f txmmmm i6bH«ni«Kas 

4. ±ELfcffliiatf*jitic*ft4W | )a» ( i n 

T) im&LX. ttrmoW r 1 j tZix. A*o, M 

[0260] • mm ( 1 1 6 e ) 

f&nf-y&jSMl 1 6 c*»/5>o^*«JtTJB» • © 
S^S (^/H^xSH^. ) 1 1 9t3R«Hi#&iSa}-t 

[0261] • mmw& ( 1 1 6 f ) 

->4J**1 1 6d*^0^5-gtfC»«S 
^SicOlK»ia«l 2 0^n-7-|g«ia51 2 1K»LT 

[0262]^, JUJIWflKC-PV^tts JiOETJSraDt 
S^Sy^WlSJgLTfc^ -< 

->tzi% t,zmmmz£ ixji%w. (*-#-f^v7 

-5 f a y H t ± & fg^f- ^ A7J^ * d i k t6>T' 
[0263] SA^M-rSI^^Sftwffd^^ 

yyi/-y 3 y^tCOV vCH 6 7 6 9 fcfto f 

[ o 2 6 4 ] 06 7n. mm®® mBwwtfp?z>® 
H) ^v>f ^-zntmnmt*. mmwm&m; 



[0265] Sfrf , Xf77S 1 TI4, 

^t7>f-^-B»»l 18mWLfc±?. »f77 
S2Tii. TO* («*#) t*fLT»ftWR«*ffi-f 

fcftfc*WMi («ai»*RWB»as*iifflii irt<ot 

jSftTjgill 1 3 fc» UrfWW K) fcgi*. 
[02 6 6] S»#(C««UTi&3»fNcovvni, 
Witf, TKfciRiWPfMi*. 

[0267] ■ #£fKciHLT*£o< ofc«B|-CO. 
ffttB, 131*1. »2Jb£85}§0>D IP, PIP, MP 
Sfik Sl&OI P, MPSI 

• ZX-mrUJ SrfflftU:, £*i£±lf T*»6W0i'k 

<VFfflffi. »27bS5«*>MP*HE, glffiOCMfllB 

■ #7WWtc©» ^2n^m5mcoD ip s p i p, m 

PtfgtMPrtK 

a, »mw>cmjuwa6'. 

[0268] ifc^f 7/S3 1W^i!lf££W 

mv^pmfimmi n^uj-rs. -ions 

atf&ii i ogttatfiss i i 2±K*Las-fttt. 
yr^-s^v^anfrji**?^. ) *ftsi/t 

1 OSr^LT 4>ftlH0l» 9 |c- J* o ax,*fa, H«Ui 

[0269] <XXt >y7 , S4fc*JV^T, #74-f-;K<7) 
•yT'SSfcittr. 

[0270] ^.T-yT-S 5"Cli. ^>##>Tfct^-£ 

own! (t^^/si) fcft-jTiwtff ^fc 
khiz, msm^o^^^-^c^m. (mum 

mzmtattz 1 ?^ *?-<n&z%.m t^tr-ftim 

Uc®X\ Xr-yrS6(ciltf. 
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[0271] mm. 06 7Ht^t J: o tZ . 

««llti$IS] rtj SrtO. **74ir-£ 

X j ^fco-C, /77|j|gy (^Oi§£) 
*. W. H4«0 r t0j J4»fffl)tti*^*LT*J0. 

r AT s j ityyrvy? (fiHSl) isiB£*i/a>4. 

*fc, r L0j l4W»*0lMPiffif<07'f+-S» r L 

1 j tt«n«<oiMm7B*<o7-f -eft-en* l 

TV»4. TAL = L-L 

0j ?a$*U -e«0&*ffi (Wf5*riM£) # r A Lmax 
= L1-L0j X'hh. 

[0272] mfrkftfrl i 5 fc. «#0>»£(Ctt»fc 

a L36*e<-jcit»±4*oT l= l 1 tcssss 
= l 1 izmtttm-imh^tih . 

[0 2 73] <toT, b&ftnt ( = t 0 + n ■ AT 

ial (mms.^mn ■ m*tmattiti. ) * 
s (dm ixa<zt££<o m^mm 7 
>>m.im6i<r>*T-v?s6X'b%>. > . 1^, 

t»«*^T* 0 , «i.tf . »ST 10-266-9 
miB¥ 1 1-19 2 2 14^-) ) Sr ^ftr- 

air-^ i: im ■ nm&tz> z\tizi.ix. mm. m 
m^tmftmzim&Jitffrb^ x ^tt^imzmi 

■fhZttfX'th. 

[0 2 74] M<Xr-y7S7 (06 7#!i. ) 
Xnmmz-OUXXT «y 7S 6 T'COT-^KtfA^T L 
fc*»?»»*flK »TB#W±^r -y 7 S 8 izMMK 
&&7BfliZ\iXT ••/ 7S 2 fcJt& . 
[0275] Xf : y7S8-C1i#7'f-\'-i0fia$fJffll 
(fcSV^^-^COiWfll) (Vma 

x) sjwi-rs. 

[0276] O^O, 06 8^Uc/7 7ft^{Cfc{t 

vmax * m i h aarc 7 4 - *^ 1 -> ss ^ ix s <n * m ± 

-t&fcMZ&gX-bh. ft. rvmax=max (ALi/ 
ATs ) X'foh. (EL, r ALij <i, SSt^g^ 
r ij B*|fijt = t0+i •ATsW'f 

■V*-^L ( i ) t. B#f)t = t0 + ( i + 1 ) • ATs 
-CW7-f-f-£L ( i +1 ) tcOH, IX (i + 1) - 
L ( i ) j -C*>0, ttz. max (X) {±^SXO^« 

[0277] z<dx 0 iz, ft&nwmmzm 74-v 
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[ 0 2 7 8 ] H6 914, *ttSHi^<0**«*\ 

*jwc, w^-rasn i8<r)*jwcj:07'f-\»-a! 

(MiiaSMg (10 2. 1 0 2 A) ZftlZffl&ZitX , £ 

[0280] ^.T'yrS2^<X^T/rS3K-?V>T 
tt, 06 7<7)*r-yrS2*S3fcP«T'J)O, tftK« 

0. 

[0281] ^ZT'vrsiX'H&v A ^-<rm-m 

m^y^x^mix. *<v9m#tFw>m!>iit:m 

9ttHT?fct*^tttlttMMl 1 5d#flRU 
* 5 tiWaxf 7/S5 catrt*. * 3 Tfcttfltf 
J* r -v 7 S 3 -> T Dft £ S^?t L T 1 6 5 . 
[0282] .Xt 'y7°S 5Tii, ftfJ&tfJTfeVVt-^ 

obmshbb (vyrvy/mm) tzft->xm&trob 

fflLfct*. ^-f yrS6HJttf. o*9. «M*i$nN 

7HKfcWt s H6 8T-Wi^BJt|iia|(7)f:H|x-^>'7"'J 
fcEtt#8««A LT < ,1 fc J: fcS&t^I&ftfc: 

m-KvA^-mij^it (^Mmmztt&Lx®. 

[ 0 2 8 3 ] Xf--y7°S 7T'J±£T<7)KrfttCOOT<0T 
- * H»WR7 L t&Bfr i W\ L . »7>«c tt* r -y 
7*S 8 fciitf *^7^(iXr yrS2tKS. 

[0284] ^r yrS8T*«#'7'f-V*-<7)5g7J$IJm- 
tt S ft*aLKRtfj*M^*fBlffllfc 13 & gAWJnE 

(ft*«*E) fcJWJt*. o^O. W^BbWMCt 

^-ftSr^-ft mm) -TS (U^-W)) !&tt£flX 



[0285] JjUit:KiHLife*j|OIHlS«wam«lfc 
[0286] • <R«^IS£fQJf§ Lfc&S^j' sal/-^ 

us 

• Aff^ras**fc*o**fc««Lfc^-trji.i'- 

[0287] *»O0!fcoVvCli, Aft<^«^H» 

m&im-tx^Ltz^mmAznLx . ±ibl^ 

U-**Ay F iftfcth CI i: tfX'$ h . <£l/C. £*i 
[0 288] 

[02893 • A^RWfe'ftS-ttfflLTV^O-?, H 
[0 290] ■ A^«5EB^«L7tV^^-c7)®ii 

wmth^tx^x^-x^jMmx'h^. ttz, v4 
[0291] • mzmzk&mnitfwizvx-f-ivs 

[0 29 2] ■ V#—?-\zi.hm*? r 74 J r-\zih 

mmizn ix&kxmm tx^z. 

[0293] • ^SmtM^ JtSra^iSMOj: o 

tz. m^mzrnifzt^conmm^ti^mxtyh. 
[0294] • teftx-mtt £8*0 tz®m>. mtttf 1 

[0295]- fijfeta«*iis-cs &. 

[0 296] •^^S^fflOV-f-V-gPttSrlftf^il^ 

i-v-vmmmix'Z & . 



[0297] 

imomi M±.lZffl®lizbZ*>fre>Wt>fr%3; o 

'sm^mtemrz. zti*\s\mz-£&tdvx\ 
as tmtz m^-t hzb itx- %h<r>x\ mmmmz* 

[0298] m%m2«?m$m6izmm££tuf . 

[0299] IB*E3*«$E7Kff4f&iUiCJ:*ur, 

[0300] m&LA^mwatz&ifflitzttia. 
mmmkoxi mx-m®.* tvtz msmtmjtmtm 
mitx&mmz%&z-£& zbx. m&?*«m 
zzb%<wm&K zmizftozbtfxz 
*>. 

[0301] »*S5K«S6 JHBKAfttf »■ ^-f^-SP 

m&amttvi o ftttr . £*i£ffltt#at:*->Tigi& 

[0302] IWl«9(C«4«BBfcJ:nHr. fttOflft 

ffli^ifc. wmttizKLxtfm&v-i^-mt 
nmmti z b tfx% i <ot. «i«*tt*fl;TS 

6. 

[0303] man i o ^im<jb 1 1 (cff&amtc i*i 
[0304] mm 1 2^«#ji 1 3 izmmiiz 

[iai i *wMiz&&mm*®ffi<m^&$:*?m 
qmx'&t. 

[02] mmzmttmmimrrhtzihffmMmmsi 
miz^xmmmm-mmmxht. 

[03 ] ^tfcJtSfflilS2:l!lB&«C^-MtB0T*. 

[04 ] *^K»S^«4«a^ilO^«««S:^t 
0T'*> h . 

[05] 06J!>M06 9i:iiK, #&fp!O0IS&O-09 
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[06] mm^wm^-tmxhh . 

[07 ] 08ZOT9 b b btCtt*&\ajKAaK*£ 

[08] #1hK-*-<0Aft'^tf>§^flA^SilT 

[09] #1hK-^--*A*fc3S«Lfc««***HT' 

[010] #«1W-^-^**«««fc*tHT* 
S. 

[0113 mfrt>z-t:zmx-?-t:®miz*-t 
mx-hh. 

[01 23 mmfr^tz*mx~?-*mm<izm- 
mx'hh. 

[0133 *6v?*o»«M*st»r*s . 

[0143 zmmnmrtmb. ^<mmm^-t 
wx'bh. 

[0153 *m&<nmm&*wffifcttWLLizim 

z^^feUfrmwmx'b h . 

[0163 ^mmmmmmifZ^xm^m^i-m 

xbh. 

mi 7 ] ^^mcomsstmiz^x%m^7Frmv 

J) I) o 

[018 3 W^*^<*^»tKt:RttfcflMt« 
£*rf0T'J>l>. 

[019] ft<nk* ziizGbttmmffismwm 

wmm^i-mx'bh. • 

[02 o ] »sat«#ffiKJ8iNi3'f n'A^tjBvvt* 

j£flaj£*ct-0T'J>.S>. 

[02 1 3 * - It 4 7 4 -V-iSlfcov > 

T¥fflJa>4>;W£0T'£>4. 

[02 23 #»tW-^-t*Jlti7-f-V-E»COV^ 

[02 3 3 74 *-*B0^W£«t»gjeiT*4. 
[02 41 MPB^ifi^«»CRttfefifcVW'« 

*oKS£^-r0T-$>4. 

[0253 v¥w<*<m#m*7F;-tmx'h?>. 

[02 6] WB^JK-^-WfllfitffitStHTfti. 
[02 7] H»yC^)»««fc*tHT*6. 

[028] m'H<r>3mffi*<omt$&*tmx't)Z . 

[02 9] WBlhtf-^-«8Mf!*«tHTft*. 
[03 0 ] rtC ■ ^^ft^»f^Hte5-W^*-t0 
T£>4. 

[03 1 ] m ■ m><ntzfrffm<mmzwzz®.^tz 

mz*tmxb&. 

[03 2 ] • n-&cotzfr<DW)immwiMZ7f??m 

X'bh. 

[03 3] 3oo^\-^JMISUciiM«jS^S^ 
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[03 4] vttxmmmmm&m-wc' 

[03 5 ] 03 6 b b ifc»i§aCMBMIfe*Ht4*fA 
frhfi-tMXbh . 

[03 6 J iW&«0SWHftfcfi^4#iaia»6*fcBTft 

s. 

[0373 *mx-?-<r>&m&^x<rmmvh 
t. 

[03 8] V^^-»«ffl^-^J*^1-0T-*l» . 

[039] v a "r-mwmmwmzTjk-tmx'h * . 
[04 o ] %m y v+wm&Ftmx'hh. 

[04 1 3 04 2 k b UZ^VX-? -ZTfctfMX'h 
*) . #0f ifW 1 tyfi-tzWfchh. 

[04 2] ^^-v-awftt^ttajut-en^wEji* 

[04 3 3 ¥»9-JK-^-fc*J»t67>f-1r-«3a*W* 
*-f0T'J>i>. 

[04 4 J fc»£ovvt*«Btt!B (*£ • ¥ffl<4) fc. 
fife • »ftfiO#«8£ ^ft-fix* LfcHT* h . 

[04 53 ¥sw-^-^-cfcftsv>f^-awoi;« 
[04 6 j #swis<oi)^tB8-rsv'f-v*-a5«wiesfc 
[04 7 1 04 8 b buz. #ir-r x-f-mmm 

[04 8] j6BTO«*8««*5rfHT*4. 

[04 9 j art • mmmzfrfr&yj^-mowm 

[05 01 @*h 4tiL Dflrt«jBfejRt«"!B»r»*. 

[0513 czrmh mw*ffiVi®vx-?-crm 

[05 2 3 WaW^Jfft!K-^-0«*«*jittHT'* 

[0533 wr«-w?- * - b ±mmx- ? -nm. 

[ 0 5 4 1 0 5 5 RtfH 5 6 t fc t«BIEJI*«ffll^>- 



[05 5 3 WteS^KlliBI"?**. 
[05 6 3 *HBHT*i. 

[0573 «^S*«I1S<0»'JW2: *t i Pffl0T'J) 3> . 
[0583 ^IEW)S:fflV^j^^afflO««ISr^t0 

[05 9 3 06 O7bM06 3 b b Uzv-y-^mizX 

[0603 S^*«<0g?#£^-f ¥H0T'S> £ . 
[06 13 WIHI^<0|WfcjStMSiHT»ft. 
[0623 JWtK^<05W£*f1HSH-ca S . 

[06 3 3 ^m^mm^t^^v-^m 
[06 4 3 mt ■ Mnmizmt&m*mmcom& 
[0653 tts&tttrtwmtt*: . ttJuufiDKiH*HK 

[06 6 ) -y-HBi^fflv^lWWBftw-W* 
^Ljt7o-f-v-h0-Cfcl). 

[06 7 3 mmw&^vA^-^mwm.. m. 

f-V-h0T*3>. 

[06 8 3 r 74 J r-%Z<7)mm&1$£{k$:Ki-yy7mX' 

hh. 

[0693 

1, 2---M«S^»«. la. 2 a-itUg^M. 1 

b-BIS^a. le-JSBflf^XHWB*?. 2b-B 
2c-$£ijo-7-. 2d-»««astt, 2 

e-e»*a. 2f-a««, 3-^s4^*ga. 3 

a, 3a f -WUffft. 3 b-7-f 8. 12 
•••gfl:. 10 Id, lOldl, 101d2-mK5. 
\Q2c—*ft% % 102b. 102bl x 102b2 
-SWt*XI4*AJK5. 10 5-*-**. 10 5c- 
BH&¥*. 1 0 6-gBSjo-7-. 10 7-tSifio-5 
1 0 8 ■ ■ • 



[033 



[08 3 
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[HI] 

l_ i b -mmm®* 

\ l c 




(£8) )0 1-1 66676 (P20 0 1-166676A) 



[04] [023] 




3 b •••^f'-r-tttt 



[010] [0113 
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13a 
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13b 
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[025] 



40b 



4 0 



40c 




[018] 
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1 3 



13b 34 



3 0 
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[HI 6] 



[017] 
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[019] 
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[020] [021] 




[022] 
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